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A systemic insecticide is defined by Bennett (1949) as a 
substance which is absorbed and translocated to other parts of 
the plant, thus rendering untreated areas insecticidal. Unter- 
stenhofer (1950) amplified this definition by adding temporary 
accumulation as another important factor which governs the 
period of effectiveness of the preparation. 
Systemic insecticides have been extensively tested against 
the peats of orchard and field crops. The method# of applica¬ 
tion of systemic insecticides are foliar sprays, bark application, 
trunk implantation, soil treatment, and saed treatment. 
This paper presents the results of investigations with two 
new systemic insecticides, Thlmet* (0,0,-diethyl S-(ethylthio- 
methyl) phosphorodithloate) and Dl-syston (0,0,-diethyl 3-2- 
(ethylthloethyl) phosphorodithioate), for the control of insect# 
on a number of vegetable crops. The methods of applying these 
* * ; .1 - ./• • 1 
materials were soil applications with granular formulations or 
seed treatments. 
>*The common name phorate has been establiehed for Thlmet. 
2 
The concept of systemic Insecticides is not new, tor in 
1^36 Hurd-Karrer and Poos (1936) demonstrated that wheat grown 
in seleniferous soils was toxic to aphids* Keiswander and Morris 
(1940) developed the use of sodium selenite as a soil treatment 
for the control of red spider mites on carnations grown in green¬ 
houses • However, it was not until the discovery by Schrader 
(1946) of the systemic insecticidal properties of certain organic 
phosphorous compounds that this concept became of practical 
importance In insect control* 
Extensive literature reviews on the status of systemic 
insecticides have been published by Ripper (1952)# Giang (1954)# 
Spindler (1955)# Bennett (1957)# and Ripper (1957). In addit¬ 
ion# a good deal of the literature has been collected and 
reviewed by Metcalf (1955)# Jeppson (1953)# Unterstenhofer 
(1952)# and von Rumker (1955 *# b# c)* 
The early work with organic phosphorous systemic insecticides 
applied as soil treatments was done by Ivy, Iglinsky, and Rain¬ 
water (1950)# Ripper# Greenslade and Hartley (1951)# David (1951)# 
David and Gardiner (1951), Bronson and Dudley (1951), and 
Ripper (195?)* This early work was confirmed by McLeod (1952), 
Loehner (1952), David (1952, 1957), David and Gardiner (1954), 
Howe and Miller (1954), Hanna, Judenko, and Heatherington (1955), 
forma (1954), and Schread (1954)* The recent review by Reynolds 
(1958) is an excellent summary of the literature on soil treat¬ 
ments with systemic insecticides* 
Beckham and Morgan (1955) were the first to discuss the 
effectiveness of granular formulations of Thlmet and Di-eyston 
applied to the aoil for the control of certain cotton insects* 
Further reports on the effectiveness of these materials for the 
control of cotton insects were made by 0* 5* Department of 
Agriculture (1954), Morgan and Beckham (1956), Hacskayl© (1957), 
Beckham and Morgan (1958), and Hopkins, Pys and Walker (1958)* 
Brown (1954) reported on the effectiveness of Thimst 
granules applied to the soil for the control of the Hessian fly, 
PhJtovhagM detractor (Say). Guyer, Brown, and Sail* <1956) 
demonstrated that both Di-eyston and Thlmet granular soil appli¬ 
cations showed promise for the control of the Hessian fly* 
Qojmerac (1954) reported on the effects of Thlmet granules 
applied to the soil on sugar beet germination and emergence* 
«•* 4 **■ 
On alfalfa, Dobson (1957, 1958a, b) reported on the effect¬ 
iveness of Di-syston and Thimet granules applied to the soil for 
the control of the spotted alfalfa aphid, Therloaphis maoulata 
(Buckton). Randolph (1957) reported that soil application of 
Thimet granules gave some control of the spotted alfalfa aphid. 
Turner (1957) obtained poor control of the clover root curculio. 
Si tone higpldula (F.) with soil applications of Thimet granules. 
On ornamental plants Haynes, Guyer, and Butcher (1958), 
Schread (1958a, b), and Tipplns (1958) have reported promising 
results for the control of certain insects with Di-syston and 
Thimet granules applied to the soil. 
To date, there has been very little in the literature per¬ 
taining to the use of Di-syston and Thimet on vegetable crops. 
Wilcox and Howland (1957) reported good control of the turnip 
aphid, Rhopaloalphum paoudQbreaalcaa (Davis) on turnip with 
soil applications of Thimet granules. On beans, Sleesman and 
Hadden (1958) obtained good control of the potato leafhopper, 
Bfgpoasoa fabaa (Harr.) with soil applications of Thimet granules. 
Howitt (1958) got poor control of the onion maggot, Kylemya 
antique (Meig.) with soil applications of Di-syston and Thimet 
granules, Guyer and Wells (1959) reported good control of the 
onion maggot, Hvlegara antique (Meig.) with soil applications of 
Thimet granules. 
5 
Seed Treatment 
The early work on seed treatments with organic phosphorous 
systemic insecticides was done by Chao (1950) Ashdown and Cordner 
(1952), Ivy (1952), Lochner (1952), and Fletcher (1950). Other 
workers who have contributed to the studies of seed treatments 
with systemic insecticides were Reynolds, Anderson and Swift 
(1953), Ivy, Scales, and Goraycki (1954), and David and Gardiner 
(1955)* The recent reviews by Reynolds (1953) and Lange (1959) 
are excellent summaries of the literature on seed treatments with 
systemic insecticides. 
The first report of the effectiveness of Thlnet as a seed 
treatment was made by Ivy, Scales, and Goraycki (1957). This work 
was done on cotton insect control in 1954 but was not published 
until 1957* The first report of the effectiveness of Dl-syston 
as a cotton seed treatment for insect control was published by 
Korgan and Beckham (1956) and U. S. Department of Agriculture 
(1956). This early work on the effectiveness of Thlmst and Dl- 
syston cotton seed treatments for control of the cotton aphid, 
Achla mtsroU Glov.) onion thrlps, Thrice tabaol Lind.) 
flower thrlps, Frankllniells trltlol (Fitch)j two-spotted 
spider site, Tetranychus telarlus (L.)| and the boll weevil, 
Anthonomla grandla Boh) was confirmed by Hanna (1956, 1958), 
Parencia, Davia and Cowan (1957a, b, 1958), Dobson (1958o), 
Adklsson (1958), and Tuttle and Wens (19,9)* 
On wheat, Guyer, Brown, and Vella (1953) reported on the 
effectiveness of Thimet and Bi-syston for the control of the 
Hessian fly, Pbrtophaga destructor (Say.) Harwood, Nelson and 
Telford (1957) discussed the effectiveness of Thibet seed treat- 
stents for the control of the Great Basin wireworm, Ctenicera 
oruinina noxla (Hyslop). Control of grasshoppers with Thimet 
treated wheat seed has been reported by Skoog (1959)* 
t 
Dobson and Watts (1957) and Reynolds, Fukuto, Metcalf, and 
March (1957) reported control of the spotted alfalfa aphid, 
Therioanhls maculata (Buckton) with Di-syston and Thimet treated 
alfalfa seed* 
Hills, Harries, and Valoarce (1956) used Thimet seed treat¬ 
ments on sugar beets for the control of the beet leafhopper, 
Cftpey^far tenellus (Baker). 
To date, the only work reported in the literature on the use 
of Thlmet or Di-syston as seed treatments on vegetables was done 
by Sleesman and Hedden (1953) and Howltt (1953)* Sleesman and 
Hedden reported good control of the potato leafhopper Bfepoasoa 
fabae (Harr*) with Thimet seed treatments, and Howltt reported 
* * I - : , 
poor control of the onion maggot Hylsmya antique (Helg*), with 
Di-syston or Thimet seed treatments* 
- 7 - 
Clark, Johnson, and Mattson (1955) described Thiraet and 
its potential use as a systemic insecticide* The following 
technical data on Thimet were obtained from American Cyanamid 
Company (1957): 
Alternative names Experimental Insecticide 3911 • 
Chemical names 0,0, diethyl S-(ethylthiomethyl) 
phosphorodithioate« 
S 
li 
Structural formulas (C2H^0)2 P-S-Cf^-S-C^ 
anneal foroula: C^PS, 
Plash points (Taglibue open cup) 320° P* 
Boiling points 110*120° at 0*8 mm* Hg. 
40*43° at 10 microns Hg* 
Melting points (not determined) below *15° C* 
Refractive Index* (technical) 1*5349 
Vapor Density* 0*0106 g*/l.at 120° C* and 1 am* pressure 
Specific gravity! (technical) 1.167 at 25° C* 
pHs 3*3 (1$ solution by weight in alcohol*water solution 
(75-25 weight ratio) ). (from technical material). 
Vapor pressures not determined (parathion range * by analogy) 
i 
Purity technical i over 90$ 
Solubilityi Miscible with lower boiling alcohols, ethers, 
ketones, and esters such as ethanol, isopro- 
panel, ethyl ether, dioxane, petroleum ether, 
acetone, methyl cellosolve and dibutyl 
phthalate• Also miscible with aromatic hydro* 
carbons such as xylene, Yelalcol Ar 50*60, 
Shell oil £407, carbon tetrachloride, and vege¬ 
table oils. Aliphatic hydrocarbons also possess 
high solubility for Tblmet. Water solubility 
is quite low (approximately 50 parts per 
million). 
Stability) Technical Thiraet has been shown to be stable for 
at least one year when stored at room temperature. 
It is subject to hydrolysis under alkaline 
conditions. 
In general, inerts suitable for malathion are 
satisfactory for Thiaet. Good stability has been 
obtained on neutralised carbon, acidic marine 
dlatomltee, and pyrophylite. Poor stability was 
obtained with certain fresh water diatomites, 
acidic kaolins, certain activated carbons, pikes 
peak 9T66, KWK Volclay, and pikes peak granulars. 
9 
Bmulslliable concentrates using xylene solvent 
extender have shown excellent stability character¬ 
istics » Sami sifters used included! A mixture of 
Deceresol NX and Triton B-1956, a mixture of Triton 
• * - .. , 
X-155 end 3-1956, Aldrodyne 6104, Toxtuoil HP, 
Smcol H-140 and Hal 20-A* 
Mammalian toxicity: The acute oral LD^q for rate of the active 
ingredient of Thimst is in the range of 3*7 to 7*4 
mg/kg. The UD^q to guinea pigs from skin applica¬ 
tion is in idle range of 410 to 500 mg/kg. 
Formulations used in this study: Thimat 44*0, a carbon powder 
containing 44% actual Thimat* Thlaet granular, con¬ 
taining 2% actual Thlnet on a 30-60 mesh carrier* 
The metabolism of Thimat in plants has been studied by Met¬ 
calf, Fukuto, and March (1957) end Bowman and Casida (1957, 1958)* 
The following is a summary of their work* Xt has been shown that 
when Thimet Is absorbed into plants it is oxidised at both the 
thloether linkage and the coordinate sulfur* The following 
sequence of oxidative reactions has been established* 
- 10 - 
s 
II 
I (C2H50)2 P-3-CH2-S-C2H5 
ii (c2h5o)2 p-s-ch2-s-c2h5 
3 0 
II t 
y 
VI 0 
VII 
11 
Cooipounds XX, IV, and V show Increasing potency as 
cholinesterase inhibitors. Thimet itself is a rather weak 
Inhibitor, so weak in fact that wore it not metabolised, a 
chloinester&se residue method would not have sufficient sensit¬ 
ivity to be useful. 
The absorption and translocation of Thimet in plants has 
been discussed by Bowman and C&sida (1953). 
Picrmtea 
The following technical data on Di-syston wore taken from 
Chemagro Corporation (1957) * 
Alternative names Bayer 19639* 
Chemical names 0,0,-diethyl S-2-(ethylthioethyl) 
phosphorodithioate* 
3 
II 
Structural formulas ®yV^2 
Empirical formulas C*WS3 
Boiling points (0.01 mm Hg.) 62° C. 
Refractive index: (n 20/d) 1.5496 
Specific gravity? (d 20°/4) 1*144 
12 
Volatility! at 10°C - 0*9 milligrams per cable meter 
at 20°C - 2.7 « n n n 
at 30°C - 7.5 nun tt 
at 40°C -19.7 * n n * 
Solubility! Soluble la virtually all organic solvents and 
In fatty oils. Only very slightly soluble in 
s • 
t * I 
water (Is 40,000). 
Stability! good 
Mammalian toxicity j The acute oral and intraperltone&l 
LD«jo for rats of the active ingredient Di- 
* * * V - * * 
syston la in the range of 2.1 to d.6 mg/kg. 
The LD^q to rats from percutaneous application 
is approximately 57 mg/kg. Inhalation tests 
with mice, rabbits, and guinea pigs indicated 
an ID^o of 0.25 mg* per liter of air. 
Formulations used in this study! Di-syston 50# wettable 
powder formulated on carbon. 
Di-syston granular, containing 2$# and % 
actual Di-syston. The 2i# material was used 
in 1957, while the % material was used in 1958. 
The metabolism of Di-syston in plants has been studied by 
Metcalf, Fukuto, and March (1957). The following is a summary 
of their work. It has been shown that when Di-syston is absorbed 
13 
Into plants it Is oxidised at both the thioether linkage and 
the coordinate sulfur* The following sequence of oxidative 
* - * *. < 
reactions has been establishedt 
3 0 
II II 
I (C HjOjg P-3^H^H-S-CH 
•I 
II (C2H50)2 P~3-CH2-CH2-S-C2H5 
s * 
II 
0 
t 
III (c2h5o)2 p-s-ch2-ch2^-c2h5 
0 
II 
0 
't 
rv (W)2 p-s-ch2-ch2-s-c 
V 
0 * 
II 
0 
(C2H50)2 P^S-CHj-CHjj-S-CgH^ 
0 
II 
0 
t 
(W)2 POH / 
VI 4 0 
VII 
/** 
* 14 * 
Cholinesterase inhibition properties of the various met a- 
• • * * . « 
bolites is the same as given in the discussion of Thiawt* 
The absorption and translocation of Oi*syston in plants has 
been reported by Carter and Gortner (1958)* 
CABBAGE EXPERIMENTS 
B&rly Flanting of Cabbage 195? 
Experimental Design 
On Hay 13, cabbage plants of the variety Penn*Valley were 
planted in a randomized block design replicated four times* Each 
block contained six plots* There were three rows with ten cab* 
bags plants per row in each plot* The rows were spaced thirty* 
six inches apart while the cabbage plants were spaced at eight* 
teen inch Intervals in the rows. Each plot within a block was 
surrounded by buffer areas four feet wide* The four blocks were 
separated from each other by five foot buffer areas* 
Treatment# 
The six plots within each of the four blocks were treated as 
followst Di-syston two, four, and eight pounds actual insecticide 
per aerej Thimet four and eight pounds actual insecticide per acre} 
and a cheek plot. The treatments were randomized in each of the 
four blocks* 
Both Di-syston and Thinet were granular formulations contain¬ 
ing two and one-half percent and two percent active ingredient 
respectively. 
Both materials were applied by hand into two inch deep furrows 
on each side of the rows of cabbage plants. The insecticides in 
the furrows were covered by soil immediately after application. 
The applications were made on the day the plants were set 
out. 
Results 
Control of the black cutworm, Aarotis vosilon (Rott.) 
On Kay 17, four days after planting, a severe black cutworm, 
Aarotis vosilon (Rott.), infestation was observed in all of the 
plots* On Kay 17, 21, and 29 cutworm damage to the plants was 
counted in each of the plots. The results are presented in 
Table 1. 
16 
TABLE 1 
Cabbage Plante Damaged by the Black Cutworm, 
Agffitia ballon (Rott.) in Plots Troat.1 
with Bi-eyeton and Thimet, 1957. 
Treatment (pounds 
actual per acre) 
Percent of Plants Damaged 
(Average of four 
^replicates) . 
MTfdVJH 5/21 
 5/29 
Di~*yaton 2 lbs. 28.3 46.6 53.3 
Di-syaton 4 lbs. 26.6 45.0 43.3 
Di-syston 3 lbs. 25.0 33.3 33.3 
Thimet 4 lbs. 20.0 
r 
61.6 43.3 
Thimet 3 lbs. 20.0 69.1 44.1 
Cheek 29.1 31.6 30.3 
Dl-eyeton and Thimet at all dosage levels failed to give any 
degree of cutworm control as Is shown in Table 1. Neither material, 
when applied in granular form as & aide dressing, offers any promise 
for control of the black cutworm, AnrotU ypslloo (Rott.). 
Control of the cabbage aphid, Bre.vl.oo: *?!. * braaelcaa (1.) 
On Kay 29# the first winged forms of the cabbage aphid, Bpevi- 
e&xm* brasatoae (1.) appeared In the plots. Aphid counts were 
taken in all of the plots beginning on Kay 29 and were continued 
Into late duly. 
17 
Counts wore made by selecting fire plants at random in each 
plot and recording all of the aphids present on each plant* On 
June 11 all of the plots had a few winged forms attempting to 
establish colonies* A sudden build-up of aphids occurred in the 
check plots prior to the counts made on July 24. The results of 
the cabbage aphid counts are presented in Table 2* 
TABLE 2 
Kumber of Cabbage Aphids, Brevicoryne bras- 
sicae (L.) per Cabbage Plant in Plots Treated 
with Di-syeton and Thiaet, 1957* 
Treatment (pounds 
Humber of Aphids per Plant 
Di-syeton 2 lbs* 1.5 0.5 0.0 0.0 0.0 16.2 
Di-syaton 4 lbs. 0.5 0.25 0.0 0.0 0.0 0.0 
Di-syston $ lbs* 0*5 0.25 0.0 0.0 0.0 0.0 
Thioaet 4 lbs* 0*0 0*25 0*0 0.0 0.0 68.6 
Thimet 8 lbs. 0,0 0*25 0.5 0.0 0.0 13.4 
Chock 2.0 10.5 16.7 43.5 57.3 373.4 
On August 1, while harvesting the cabbage, it was noted that 
some of the cabbage heads were so severely infested with the cab¬ 
bage aphid that they were not marketable. Table 3 shows the per¬ 
centage of cabbage heads made unmarketable due to severe cabbage 
aphid infestations* 
TABLE 3 
Cabbage Heads Hot Marketable Because of 
Infestations of the Cabbage Aphid, Brevi- 
mm. ttaMtttM <L*) in Plots Treated 
with Di-eyston and Thimet, 1957. 
Treatments (pounds 
actual per acre) 
Percent of Cabbage Heads Hot Marketable 
Due to Aphid Infestation (average of 
Di-syston 2 lbs. 0.9 
Di-syston 4 lbs. 0.0 
Di-eyston 8 lba. 0.0 
Thimet 4 lbs. 3.5 
Thimet 8 lbs. 0.8 
Cheek 16.3 
♦ A . • 
Di-syston applied at two pounds actual per acre had just under 
one percent of the heads totally infested* However, Di-syston 
applied at four and eight pounds actual per acre had no heads tot¬ 
ally infested. Thimet applied at four pounds actual per acre had 
three and one-half percent of totally aphid-infested heads, while 
Thimet applied at the eight pound level had less than one percent 
aphid-infested heads. The check plots had 16.3 percent of the 
heads totally aphid infested. AU of the treatments with the ex¬ 
ception of Thimet applied at four pounds actual per acre gave 
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excellent control of cabbage aphids during the period of the teat* 
However# even Thibet applied at four pounds actual per acre gave 
what could be considered good oonraerci&l control* 
; ’ r 
Control of Imported cabbageworra, Plerls ranae (1*) and cabbage 
loopor, Trlchoplugla nl (Him.). 
Early in July, injury from the imported cabbageworm, Pieria 
ranee (L*) and the cabbage looper, Yrichoplusla nl (Hbn*) was 
observed in all of the plots* On July 15, an evaluation of the 
damage by these pests was made* The degree to which each plant 
was damaged was put in one of the following categories: 1* 
"Slight* refers to a small mount of feeding injury to the outer 
leaves only; 2* "Moderate* refers to severe feeding Injury to the 
i ^ 
outer leaves; and 3* ” Severe" that not only the outer leaves were 
damaged but also that there was feeding in and on the cabbage head* 
The damage evaluation caused by the imported cabbageworm and the 
cabbage looper is presented in Table 4* 
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TABLE 4 
Cabbage Plants Showing Varying Degrees of Injury 
Caused by the Imported Cbbag.wor.-i, raoae 
(L.), and the Cabbage Looper, Triehonluala nl 
(Hbn.), July 15, 1957. 
Percent of Plante 
iiss&Ea-al .tor.Rratotqa) 
Treatment (pounds 
actual per acre) 
No 
In 1ury 
Slight 
Injury 
Moderate 
Injury 
Severe 
Injury 
Di-syston 2 lbs* 23.1 48.9 17.9 10.1 
Di-syston 4 lbs. 18.4 53.6 20.7 7.3 
Di-syston 8 lbs* 34.6 45.0 15.0 5.4 
Thimet 4 lbs* 39.6 43.1 15.5 1.8 
Thimet 8 lbs* 45.5 4^*2 5.8 2.5 
Check 14.0 59.0 15.6 11*4 
As shown in Table 4, both Di-eye ton and Thimet at the dosage 
levels used reduced the amount of damage due to the imported 
cabbageworn and the cabbage looper* The treated plots had more 
cabbage plants free of injury than did the check plots, however, 
these data were not statistically significant* 
To further evaluate control of the imported cabbsgeworm and 
the cabbage looper with Di-syston and Thimet, at harvest, data were 
taken on the number of cabbage heads unmarketable due to damage by 
these insects* These data are presented in Table 5* 
t 
tabu; 5 
Cabbage Heads Hot Marketable Because of Injury 
by the Imported Cabb&gewor®, Pierls rapae (L*), 
and the Cabbage Looper, Trlehopluala nl (Hbn.). 
August 1, 1957. 
/ 
Treatment (pounds Humber of Heads Not Marketable 
Di~syston 2 lbs* 5.5 
Di-syston 4 lbs* 7.2 
Di-syston 8 lbs. 4.7 
Thibet 4 lbs. 7.7 
Thirast 8 lbs. 5.5 
Check 10.2 
L.S.D. % N.S. 
The data presented in Table 5 show that Di-syston and Thiaet, 
at the dosage levels employed, reduced the amount of damage to 
cabbage heads due to the imported cabbageworm and cabbage looper* 
However, these data are not statistically significant* In addit- 
tion, the degree of control achieved would not be considered good 
commercial control* 
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Yields 
The cabbage was harvested on August 1. The heads were trim¬ 
med, graded, and weighed* Some heads were not marketable due to 
♦ 
severe infestation by the cabbage aphid, Brevicorme bras sic ae 
(L.), while others were unmarketable due to injury by the 
imported cabbageworm, Pieris raoae (L.) and the cabbage looper, 
Trichoplusia ni (Hbn.)• These data were presented in Table 3 and 
i 
5* The remaining heads were graded, and those considered market¬ 
able were counted and weighed. The number of marketable heads 
harvested from the plots is presented in Table 6. 
TABLE 6 
Marketable Cabbage Heads Harvested from Plots 
Treated with Di-syston and Thimet, August 1,1957* 
Treatment (pounds 
actual,per acre) 
Number of Marketable Cabbage Heads 
(Average of Four Replicates) , 
Di-syston 2 lbs* 23.7 
Di-syston 4 lbs. 20.5 
•* 
Di-syston 8 lbs. 25.2 
Thimet 4 lbs. 20.2 
Thimet a lbs. 23.0 
A 
Cheek 19.7 
L.S.D. P N.S. 
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Nona of the treatments significantly increased the number 
of marketable heads of cabbage* 
To further check yield data, the total weights of the 
marketable cabbage heads were recorded* These data are pre¬ 
sented in Table 7* 
TABLE 7 
Weights of Marketable Cabbage Heads Harvested 
from Plots Treated with Di-syston and Thimet, 
August 1, 1957. 
Treatment (pounds 
actual per acre) 
Weight in Pounds of Marketable 
Cabbage Heads (Average of Four 
Replicates) 
Di-syston 2 lbs. 71.1 
* 
Di-ays ton 4 lbs. 65.7 
Di-syston & lbs. 64.6 
. f • 
Thimet 4 lbs. 63.8 
Thimet 8 lbs. 69.6 
Cheek 58.3 
r>' 
CCoTTsliX 
* <* , 
Hone of the treatments significantly increased total weights 
of marketable cabbage heads* The lack of increase in yields was 
probably due to the failure of Di-syston and Thiraet to give & 
sufficiently high degree of control of the imported o&bb&geworo 
and the cabbage loopsr. 
UtxILaiiM 9l 9.mm 
Experimental Design 
The experimental design was the same as described under 
HEarly Planting of Cabbage 1957*° 
Plants were set out on July 16, 1957* 
Treatments 
The six plots within each of the four blocks were treated as 
follows: Di-syston four and eight pounds actual insecticide per 
acre| Thimet four and eight pounds actual Insecticide per acre; 
and two cheek plots* 
Formulations and method of application of both materials were 
the same as described under "Treatments” in section on "Early 
Planting of Cabbage 1957"* 
The applications were made on the day the plants were set out. 
July 16, 1957. 
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Results 
Control of the cabbage aphid, Brevicoryne brassicae (L.) 
In mid-August, cebbnge aphid populations began to build¬ 
up rapidly in the check plots • Aphid counts vers taken in all 
plots beginning on August 20 and were continued into late 
September* 
The technique used in making the counts is described in the 
section on "Early Planting of Cabbage 1957” * 
The results of the cabbage aphid counts are presented in 
Table 6* 
*• • • ' 
% y* ^ * 
•* • 
TABLE 8 
Number of Csbbag* Aphids, Brsvjcorroe brasaloae 
(L.) per Cabbage Plant in Plots treated with 
Di-syston and Thimet, 1957* 
Number of Aphids per Plant 
actual per acre) 3/20 9/4 _9/20_9m 
Di-syston 4 lbs* 0.25 0.5 0.1 0.0 
Di-syston 3 lbs* 0.0 0*4 0.1 0.0 
Thimet 4 lbs* 1.5 7.1 2.3 0.0 
Thimet 3 lbs* 0.5 0.7 0.4 0.3 
Check 
. 
179.7 257.0 333.0 151.8 
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Di-syaton and Thimet at the dosage levels used gave 
excellent control of the cabbage aphid from the time of plant¬ 
ing to harvest. 
The sudden drop in the cabbage aphid population noted on 
September 26 in the cheek plots was due to heavy parasitism. 
Control of imported cabbageworm, Pieria rapae (L.) and cabbage 
looper, Trlchopluala nl (Hbn.) 
On September 4, an evaluation of the damage caused by the 
imported cabbage worm and the cabbage looper was made. A des¬ 
cription of the method of evaluating the damage is given in the 
section on nEarly Planting of Cabbage, 1957”. These data are 
given in Table 9* 
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TABLE 9 
Percent of Cabbage Plants Showing Varying Degrees 
of Injury Caused by the Imported Cabbagewora, Pieris 
££E£S (*•?) and «», Cabbage Looper, Trlchoplusta 
ni (Hbn.), September 4, 1957. 
Treatment (pounds 
actual per acre) 
Percent of Plants 
No 
- Iniunr 
Slight 
Injury 
Moderate 
Injury 
Severe 
Injury 
Di-syston 4 lbs* 54*ft 23.7 21.5 0.0 
Di-ayston ft lbs. 60*2 23.ft X6.0 0.0 
Thimet 4 lbs* 46.1 24.1 2ft. 5 1.3 
Thimet ft lbs* 55.0 24.1 20.9 0.0 
Check 44*4 2ft. 5 22.0 5.1 
As is shown in Table 9» both Di~syston and Thimet at the 
dosage levels used reduced the amount of damage due to the 
imported cabbage worm and the cabbage looper. The treated plots 
had core cabbage plants free of injury than did the check plots, 
however, these data are not statistically significant. 
To further evaluate control of the imported cabbageworra and 
the cabbage looper, at harvest, data were taken on the number of 
cabbage heads not si&rketable due to injury by these two insects. 
The data are presented in Table 10* 
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TABLE 10 
Number of Cabbage Heads Rot Marketable Because of 
Injury by the Imported Cabbageworm, Pleria rapae 
(L.), and the Cabbage Looper, Trlchocluala nj, 
(Hbn.), September 30, 1957. 
Treatment (pounds 
actual per acre) 
Number of Heads Not Marketable 
(Average of Four Replicates) 
Di-syston 4 lbs. 9.2 
Di-syston 8 lbs. 7.7 
Thlmet 4 lbs. 9.0 
Thlmet 8 lbs. 7.0 
Cheek 10.5 
L.3.D. % N.3. 
The data presented in Table 10 show that Di-syston end 
Thlmet, at the dosage levels used, reduced the amount of damage 
to cabbage heads due to the imported eabbageworm and the cabbage 
looper. However, these data are not statistically significant. 
In addition, the degree of control achieved would not be consid¬ 
ered good commercial control* 
« 
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Yields 
The cabbage was harvested on September 30* The heads were 
trimmed, graded, and weighed* Some heads were not marketable due 
/ 
to severe injury caused by the imported cabbage worm and the cabbage 
looper* These data were presented in Table 10* The number of 
marketable cabbage heads harvested from the plots is presented 
in Table 11* 
TABLE 11 
Number of Marketable Cabbage Heads Harvested from 
Plots Treated with Di-ayston and Thlraet, September 
30, 1957* 
Treatment (pounds 
actual per acre) 
Number of Marketable Cabbage Heads 
(Average of Four Replicates) 
Di-syston 4 lbs# 20.0 
Di-syston S lbs* 
4 • 
22.7 
Thimet 4 lbs. 21.7 
Thimet S lbs. 21.7 
f 
Check 13.5 
L.3.D. 5* S.S. 
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Non© of the treatments significantly increased the number 
of marketable heads of cabbage* 
To further check yield data, the total weights of the 
marketable cabbage heads were recorded* These data are presented 
in Table 12* 
* ■ t 
TABLE 12 
Weights of Marketable Cabbage Heads Harvested 
from Plots Treated with Dl-syston and Thlmet, 
September JO, 1957. 
Treatment (pounds Weight in Pounds of Marketable Cabbage 
Di-syston 4 lbs* 36.0 
Di-syston 8 lbs* 43.2* 
Thlmet 4 lbs* 40*1 
Thimet 6 lbs* IS. 9* 
Check 
* 
34*9 
L.S.D. 10.4 
♦Significant at 5$ level 
» 
. ► * 
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Di-syston and Thimet, at the eight pounds actual per acre 
dosage level significantly increased yields of marketable heads 
of cabbage over the check plots* This increase was probably 
due to the reduction in the amount of damage to cabbage heads 
by the imported cabbage worm and the cabbage looper. 
9,1 ,Sflttigf 
Experimental Design 
On Kay 2, cabbage plants of the variety Danish Hound Head 
were planted in a randomized block design replicated four times* 
Each block contained eight plots* There were three rows with 
ten cabbage plants per row in each plot* The rows were thirty- 
six inches apart, while the cabbage plants were spaced at eighteen 
inches in the rows* Each plot within a block was surrounded by 
buffer areas four feet wide and the four blocks were separated 
from each other by five foot buffer areas* 
Treatments 
The plots within each of the four blocks were treated as 
follows! Di-syston two, four, and eight pounds actual insecti¬ 
cide per acre| Thimet two, four, and eight pounds actual insecti¬ 
cide per acre; and two check plots* The treatments were random¬ 
ized in each of the four blocks* 
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Both Di-ays ton and Thimet wars granular formulations contain¬ 
ing fit® percent and two percent active ingredient respectively* 
Both materials were applied by hand into three inch deep 
farrows on each side of the rows of cabbage plants and were 
covered by soil immediately after application* 
The applications were made on the day the plants were set 
out* 
Results 
Control of the cabbage maggot, Kylemva brassicae (Bouche). 
On June 6 soas dead plants were observed in most of the plots 
due to injury caused by the cabbage maggot* Prom June 6 to June 
26 the number of plants killed by the cabbage maggot was recorded. 
On June 26 the remaining plants were pulled and the roots were 
examined. Those plants that had lost more than one-third of the 
root area due to cabbage maggot feeding were recorded as severely 
damaged* The remaining plants were recorded as lightly or not 
damaged* Cabbage plants that lose more than one-third of the root 
area survive but do not produce heeds* The data on evaluation 
. » •, * •# • . • . . . i 
of cabbage maggot damage are presented in Table 13* 
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TABLE 13 
Control of the Cabbage Maggot, MLemya braaglcae 
(Bauchs) with Di-syston and Thimet, June 2o, 1958. 
Treatment (pounds 
actual per acre) 
Percent of Plants 
(Average of Four Implicates) 
Lightly or Hot Killed or 
_Damaged_Severely Damaged 
Percent 
Reduction 
in Damage 
Di-syston 2 lbs. 45.0 55.0 0.0 
Di-syston 4 lbs* $1.6 48.4 0.0 
Di-syston 8 lbs* 59.0 41.0 14.1 
Thimet 2 lbs* 66.6 33.4 30.0 
Thimet 4 lbs. 80.0 20.0 58.1 
Thimet 8 lbs* 95.0 5.0 89.6 
Check 52.3 47.7 — 
Thibet at sight pounds actual insecticide per acre gave 
{ 
almost ninety percent reduction in cabbage maggot damage* This 
would be considered good commercial control* Thimet at two end 
four pounds actual insecticide per acre gave some control but 
not what is considered good coaaasrcial control* Di-syston at 
the three dosage levels used failed to control the cabbage maggot* 
- 3 A. 
Uto Planting of Cabbage 1958 
Experimental Design 
V 
The experimental design vrae the ease as described under 
"Early Planting of Cabbage 1952” • 
Plants were set out on July 17, 1952 • 
Treatments 
The treatments were the same as described under "Early 
Planting of Cabbage 1952”. 
The insecticides were applied on July 26. 
Results 
Control of the cabbage aphid, Braviconme braaslcae (U). 
I 
ir- 
Beginning on August 13, cabbage aphid counts were made by 
examining five plants in each plot and recording all of the 
_ __ _ , 
aphids present. These data are given In Table 14* 
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TABLE H 
Kwaber of Cabbage Aphids, S^cpyyne brsssioae 
(L.), Per Plant in Plots Treated with Di-syston 
and Thibet, 195#. 
Treatment (pounds 
actual ner acre) 
Number of Aphids Psr Plant 
(Average of Four Replicates) 
3/13 8/20 3/27 9/7 
Di-syston 2 lbs. 0.0 0.3 0.1 0*0 
Di-syston 4 lbs* 0.0 0.3 0.1 0.0 
Di-syston 3 lbs. 0.0 0.0 0.0 0.0 
Thimet 2 lbs. 0.0 0.2 0.4 0.1 
Thimet 4 lbs. 0.0 0.0 0.1 0.0 
Thimet 3 lbs. 0.1 0.0 0.0 0.0 
Check • 0.7 10.3 7.1 2.9 
Cabbage aphid populations were Tory low in this test* How¬ 
ever, all treatments gave excellent control of the cabbage aphid* 
Control of the imported cabbageworm, Pieris raoae (L«) and the 
cabbage looper, Trichooluaia ni (Hbn*). 
On August 20, an evaluation of the damage caused by the 
imported cabbageworm and the cabbage looper was made* A descrip¬ 
tion of the method of evaluating the damage is given in the section 
on M Early Planting of Cabbage 1957'* * These data are given in Table 15* 
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TABLE 1$ 
Plants Shoving Varying Degress of Injury Caused 
by tee Imported Cabbagewora, Plerls rapae (L.), 
and the Cabbage Looper, Trlchopluela nl (Hbn.), 
August 20, 195^. 
Treatment (Pounds 
actual cer acre)_ 
Percent of Plants 
So Slight 
_Injury_Injury 
Moderate 
Injury 
Severe 
Injury 
Di-syston 2 lbs. 40.1 29.6 25.6 4.7 
Di-ayston 4 lbs. 39.7 25.4 26.8 5.1 
Di-syston 8 Iba. 54.3 21.2 22.3 2.2 
Thimet 2 lbs. 35.7 24.6 31.1 5.6 
Thimet 4 lbs. 42.2 23.2 31.5 3.1 
Thimet 8 lbs. 51.4 24.7 22.5 1.4 
Check 36.2 32.2 24.0 7.6 
Di-syston and Thimet at the dosage levels used did reduce 
the amount of damage due to the Imported cabbagewom and the 
cabbage looper. The treated plots had more cabbage plants free 
of Injury than did the check plots, however, these data were 
not statistically significant. 
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Helds 
Accurate yield data could not be obtained because plants 
were removed from the plots throughout the growing period 
for residue analysis. 
a»—C«hW, iamerliMnt. 
In this series of experiments, granular formulations of 
Di-syston and Thlmst were used as side-dressings at dosage 
levels of two, four, and eight pounds actual insecticide per 
acre for the control of the insect complex on cabbage* 
Di-ays ton and Thimet failed to give any degree of control 
of the black cutworm. Agrotig yosilon (Rott.), at any of the 
dosage levels tested* 
Control of the cabbage aphid, Brerlcorme braealcae (I*.), 
appeared to be excellent throughout the growing season of 
cabbage with Di-syston at two, four, and eight pounds actual 
insecticide per acre and with Thimet at four and eight pounds 
actual Insecticide per acre* 
3d 
All dosage levels of Di-syaton end Thimet gave some 
reduction in damage from the imported cabbageworm, Pieris raoae 
(L.), and the cabbage looper, Triohoplusia (Hbn.)» Di- 
/ 
ayston or Thiaet at eight pounds actual insecticide per acre was 
the most effective dosage level, however, none of the treatments 
gave what could be considered commercial control of the oabbage 
looper, Trichoplu8la ni (Hbn.) or the imported cabbageworm, 
Pieris ranae (L*). 
Thiaet at all dosage levels gave reduction in damage caused 
by the cabbage maggot, Hvleraya brasaleae (Bouche). However, 
1 
only the eight pounds actual Insecticide per acre dosage level 
gave good control* Di-syston at all dosage levels used failed 
to give any.degree of control of the cabbage maggot, harlemya 
brsaalcaa (Bouoha). 
Significant increases in yields were obtained only when 
Thlmet or Di-ayaton was used at eight pounds actual insecticide 
per acre* 
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38AP BEAM TgPERIMSSTS 
Sarly Planting of Jnnp Baana 1957 
Experimental Design 
1 
On June 12, snap beans of the variety Seminole were planted 
In a randomized block design replicated four times* Each block 
contained ten plots and there were three ten foot rows of beans 
in each plot. The rows were thirty-six inches apart and the 
bean seeds were planted at three-inch intervals in the rows. 
Each plot within a block was surrounded by buffer areas four feet 
wide and the four blocks were separated from each other by five 
foot buffer areas. 
Treatments 
The ten plots within eaeh of the four blocks were treated 
as followst Di-syston applied at one, two, four, and eight pounds 
actual insecticide per acre; Thimet applied at one, two, four, 
and eight pounds of actual insecticide per acre; and two check 
plots. The treatments were randomized in each of the four blocks. 
Both Di-syston and Thimet were granular formulations contain¬ 
ing two and one-half percent and two percent active Ingredient, 
respectively. 
The insecticides were applied to the seed furrow by hand and 
the bean seeds were placed on top of the insecticides. The furrow 
was then covered by soil. 
AO 
Results 
Plant Stand Counts 
On Juno 24, emergence of bean plants varied greatly in the 
treated plots* Plant stand counts were made on this date and 
on July 3 and ■ugust 22. The August 22 count was made during 
harvesting of the beans and these data are presented in Table 16, 
TABUS 16 
Snap Bean Plant Stands in Plots Treated 
with Di-syston and Thimet - 1957* 
Number of Plants Per Plot 
Treatment (pounds sea of Four Be.: 
7/3 3/22 
Di-syston 1 lb. 61.2 89.0 96.7 
Di-ayaton 2 lbs. 62.2 84.0 88.2 
Di-syston 4 lbs. 51.0 80.7 34.5 
Dl-syston 8 lbs. 36.2 72.5 75.5 
Thimet 1 lb. 33.0 56.0 63.2 
Thimet 2 lbs. 42.2 70.2 73.2 
Thimet 4 lbs. 23.2 60.2 64.O 
Thimet 3 lbs. 19.0 35.2 35.2 
Check 63.8 86.0 90.6 
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A* shown in Table 16, Di-ayston at eight pounds actual 
insecticide per acre and Thinet at all dosage levels reduced 
the snap bean plant stands in this experiment* To further 
evaluate these data the final plant stand counts were made on 
August 22 and the data are shown in Table 17* 
*i . * 
TABLE 17 
Plant Stands of Snap Beans Treated 
with Di-ayston and Thinet - 1957* 
Treatment (pounds Plant Stands - August 22 
Di-syston 1 lb* 96.7 
Di-syston 2 lbs* 38*2 
Di-syston 4 lbs* 34.5 
Di-syston 3 lbs* 75.5* 
Thimet 1 lb. 73.2* 
Thinet 2 lbs. 63.2** 
♦ 
Thimet 4 lbs* 64.0** 
Thimet 8 lbs* 35*2** 
Cheek 90.5 
L.S.O. 5% 13.0 
L.S.D. 1* 17.7 
* significant at % level 
^significant at T& level 
U2 
As Is shown in Table 17# Di-syston used at eight pounds 
actual Insecticide per acre and Thimet at all dosage levels 
significantly reduced plant stands of snap beans when these 
insecticides were used in the planting furrow, Di-syston at 
one# two# and four pounds of actual insecticide per acre did not 
affect plant stands. 
Plant Heights 
In addition to the reduction in plant stands# varying degrees 
of plant stunting were observed In some of the plots. On July 
3# measurements of plant heights of twenty-five plants were taken 
to the nearest quarter inch in each of the plots and these data 
are shown In Table Id. 
\ 
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TABLE 18 
Bean Plant Heights (in inches) in Plots 
Treated with Di-ayston and Thimet - 1957* 
Treatment (pounds 
actual per sere) 
Plant Height - duly 3 
(Average of Four Replicates) 
Di-syston 1 lb. 5.56 
Di-syston 2 lbs. 5.03 
Di-syston 4 lbs. 5.27 
Di-syston 8 lbs. 4.77* 
Thibet 1 lb. 5.12 
Thimet 2 lbs. 4.90* 
Thimet 4 lbs. 4.09** 
Thimet 8 lbs. 3.71** 
Check 6.06 
L.S.D. n 1.44 
^significant at *>% level 
•^significant at 1# level 
Significant stunting of snap bean plants occurred in plots 
treated with Di-syston applied in the farrow at eight pounds 
actual insecticide per acre and with Thimet applied in the 
furrow at two, four, and eight pounds actual insecticide per 
acre* 
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Control of the Mexican bean beetle, Kpilachna varivestle Mule. 
The Mexican bean beetle population during the growing season 
of this particular planting of beans was extremely low* On July 
15 all of the plants in each plot were examined for Mexican bean 
....... ., ■ ... ...... p 
beetle damage and the plants wore scored as damaged or not dam¬ 
aged, Table 19 shows the percent reduction in Mexican bean beetle 
damage in the treated plots. 
TABLE 19 
deduction in Damage from Mexican Bean Beetle, 
SplXachna varlvcsUs Kuls. in Plots Trsatsd 
with Di-syston and Thimet - 1957. 
Treatment (pounds 
actual mr acral 
Percent Reduction in Mexican Bean Beetle 
Damage (Avera/re of Pour Replicates)* 
Di-syaton 1 lb. 43.S 
« i 
Di-syston 2 lbs# 41.5 
Di-syston 4 lbs. 32.9 
Di-syston a lbs. 26.8 
Thimet 1 lb. 2.5 
Thimet 2 lbs* 0.0 
Thimet 4 lbs. 29.3 
Thimet 8 lbs. 0.0 
*Check plots had daaegeT 
Di-syston at all dosage levels gave some reduction in 
Mexican bean beetle damage while Thibet at all dosage levels 
gave little or no control* Little significance can bo aitri- 
buted to this test due to the extreriely low and scattered 
Mexican bean beetle population and due to severe reduction in 
plant stands particularly in the Thimet treated plots* 
Control of the potato leafhopper, Fanpoasca fabac (Harr*) 
Late in July, nymphs of the potato leafhopper were observed 
» 
on plants in the check plots* Counts were made on July 24 
and August 15 and these counts were made by examining twenty- 
five leaflets on each of five plants in all of the plots and 
counting the total number of potato leafhopper nymphs present* 
The data are given in Table 20* 
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TABLE 20 
Potato Leafhopper, Smpoaaca fabae (Harr.) Counts 
on Bean Plante in Plots Treated with Di-syston 
and Thimet - 1957. 
Treatment (pounds 
actual per acre) 
Number of Nymphs of the Potato 
Leafhopper Per Twenty-fire Leaf- 
7/24 3/15 
Di-ayeton 1 lb. 4*5 2.7 
Di-syaton 2 lbs. 0.5 0.7 
Di-syston 4 lbs. 0.0 1.2 
Di-ays ton 8 lbs. 0.5 0.0 
Thimet 1 lb. 1*5 2.3 
Thimet 2 lbs. 4.0 3.7 
Thimet 4 lbs. 0.0 0.4 
Thimet 3 lbs. 0.0 0.2 
Cheek 21.0 27.4 
All of the treatments gave good control of potato leaf- 
hopper nymphs. 
Yields 
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Beans were harvested in all of the plots on two picking 
dates, August 15 and 22 and the yield data are presented in 
Table 21. 
TABLE 21 
Yields of snap Beans Harvested from Plots Treated 
with Di-ays ton and Thimet - 1957* 
Treatment (pounds 
actual per acre) 
Weight of Beans in Pounds 
(Average of Four Replicates) 
Di-syston 1 lb. 25.1 
Di-syston 2 lbs. 24.4 
Di-syston 4 lbs. 21.7 
Di-syston 8 lbs. 20.5 
Thimet 1 lb* 21.4 
Thimet 2 lbs. 17.7* 
Thimet 4 lbs. 16.9* 
Thimet 8 lbs. 9.7** 
Check 23.2 
L.S.O. 1* 7.1 
♦significant at % level 
♦♦significant at 1# level 
Thimet applied at two, four, and eight pounds of actual 
insecticide per acre significantly reduced the yields of beans* 
these reductions nay be attributed to plant stunting and 
reduction in plant stands* Thimet at one pound actual insecti¬ 
cide per acre and Di-syston at all the dosage levels employed 
neither reduced nor increased the bean yields* 
To further evaluate the effects of Thimet and Di-ayston 
on plant growth, total weights of the plants after harvest were 
recorded and these data are presented in Table 22* 
TABLE 22 
Bean Plant eights in Plots Treated with Di-syston 
and Thibet - 1957* 
Treatment (pounds 
actual per acre) 
height of Plants in Pounds 
(Average of Four Esplicates) 
Di-syston 1 lb. 28. 2 
Di-syston 2 lbs. 25.7 
Di-syston 4 lbs. 25.7 
Di-syston 3 lbs. 26.6 
Thimet 1 lb. 26.6 
Thimet 2 lbs. 25.3 
Thimet 4 lbs. 22.1 
Thimet 8 lbs. 15.4* 
Check 25.0 
L.3.D. lit 7.8 
^significant at 1% level 
As is shown in Table 22, only Thimet used at eight pounds 
actual insecticide per acre significantly reduced final plant 
weights* This reduction in plant weight in plots treated with 
Thimet at the eight pound dosage level is correlated with re¬ 
duction in yield as is shown in Table 21* However, there is no 
correlation between plant weights and yield in the plots treated 
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with Thimet at the two and four pound dosage level since plant 
weights were not reduced while the yields were reduced as is 
shown in Table 21. 
la,U Planting of Snap Bean. 1957 
Experimental Design 
On July 3, snap beans of the variety Seminole were planted 
in a randomised block design replicated four times* Each block 
contained eighteen plots and there were three ten-foot rows of 
beans in each plot* The rows were thirty-six inches apart and 
the bean seeds were planted at three-inch intervals in the rows* 
Each plot within a block was surrounded by buffer areas four 
feet wide and the four blocks were separated from each other by 
five foot buffer areas* 
Treatments 
The eighteen plots within each of the four blocks were 
treated as follows i Di-syston and Thimet were each used at four 
. 
dosage levels; one, two, four, and eight pounds of actual insecti¬ 
cide per acre* Both materials and each dosage level were applied 
in two different wayst as a furrow treatment as described in the 
section on "Early Planting of Snap Beans 1957”# and as a side¬ 
dressing after the plants had emerged from the ground* The 
• • -’V* v 
A/; 
51 
furrow treatments ware made in the seed furrow at the time of 
planting the bean seeds* The side-dressings were applied on 
«taly 17, when the plants were in the true two-leaf stage, by 
placing the Insecticides in a two-inch deep trench on each side 
of a&ch row of beans and immediately covering the trenches with 
soil* The trenches were about two inches away from the plants 
on each side of the rows* There were also two check plots in 
each block* 
This experiment was designed to test four dosage levels of 
both insecticides and also two methods of application* 
Both Di-syston and Thlstet were granular formulations con¬ 
taining two and one-half percent and two percent active ingred¬ 
ient respectively* 
Results 
Control of the potato leafhopper, -aipoaaca fabae (Karr*) 
Potato leafhopper counts were made on August 16 and Septem¬ 
ber 3* The method of making the counts is described in the sect¬ 
ion on "Early Planting of Snap Beane 195?** The data on the 
potato leafhopper counts are presented in Table 23* 
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table 23 
Potato Leafhopper, Btopo&aca fabae (liarr.} Counts 
on Bean Plants in Plots Treated with Di-ayston 
and Thimet - 1957* 
Number of Potato Leafbopper Nymphs Per 
Treatment (pounds Twenty-five Leaflets 
actual per acre) .(Average of Four Replicates) 
furrow Treatment Side Pressing after 
at time of plant- Plants Emerged from 
ing 
8A6 9/3 
Soil 
8/16  9/3 
Di-syston 1 lb. 0.2 0.4 0.0 2.0 
Di-syston 2 lbs. 0.0 0.0 0.2 1.6 
Di-syston 4 lbs. 0.1 0.3 0.0 0.0 
Di-syston 8 lbs. 0.0 0.0 0.0 0.0 
Thimet 1 lb. 1.X 1.4 0.4 2.2 
Thimet 2 lbs. 0.2 0.0 1.3 0.6 
Thimet 4 lbs. 0.0 0.1 0.0 0.0 
Thimet 3 lbs. 0.0 0.0 0.6 0.7 
Check 12.6 15.5 12.6 15.5 
Di-syston and Thimet at all dosage levels used significantly 
reduced potato leafhopper nymph populations in the treated plots. 
In addition, the two methods of applying the Di-syston and Thimet 
were equally effective. 
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Control of the Mexican bean beetle, Epllachna varlvestla Mole. 
The Mexican bean beetle population In this late planting of 
beans was higher than in the early planting, however, the Infest¬ 
ation was still considered to be light. After harvest, all of 
the plants in each of the plots were examined and scored as 
damaged by Mexican bean beetle feeding or not damaged. Table 
24 shows the percent reduction in Mexican bean beetle damage. 
TABLE 24 
Redaction In Damage Caused by Mexican Bean Beetle, 
Epllachna varivestia Mule., in Plots Treated with 
Di-syston and Thibet - 1957# 
Percent Reduction In Mexican Bean 
Treatment (pounds Beetle Damage* 
actual par acre) (Average of Four fteollcatee) 
Furrow Treatment Side Dressing After 
at Time of Plant- Plants Emerged 
teat,fore 2aH 
Di-syston 1 lb. 79.0 79.8 
Dl-syston 2 lbs. 81.9 85.8 
Di-syston 4 lbs. 89.5 77.4 
Di-syston 8 lbs. 90.4 93.7 
Thlmet 1 lb. 95.9 83.7 
Thlmet 2 lbs. 93.5 74.1 
Thlmet 4 lbs. 
• 
96.9 79.4 
Thlmet a lbs. 87.7 98.9 
“Check plots had $6.1% damage. 
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Both Di-syston and Thiraat at all dosage levels employed 
gave a high degree of reduction in Mexican bean beetle damage • 
The furrow treatment at the time of planting appeared to give more 
consistent and slightly better results than did the side-dres¬ 
sing treatment after plants had emerged from the soil. This may 
have been due to the fact that In the furrow method of applica¬ 
tion, the insecticides were in closer contact with the root 
systems of the plants resulting in better uptake of the insecti¬ 
cides, In the side-dressing method of application, the insecti¬ 
cides were not in as close contact with the root systems probably 
resulting in lower uptake of the insecticides. However, the 
side-dressin: method appears to be the more promising method of 
application since plant stands and yields are not depressed as 
is shown in the following sections. 
Plant Stand Counts 
After harvest, plant stand counts were made in all of the 
plots and these data are presented in Table 25* 
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TABLE 25 
Snap Bean Plant Stands in Plots Treated with 
Di-ayston and Thimet - 1957* 
Treatment (pounds Number of Plants Per Plot 
actual pep acre) . {Aryrggt &>»r WUMtiW.) 
Furrow Treatment Side Dressing After 
at Time of Plant- Plants Emerged fro® 
iM Ml 
Di-syston 1 lb* 36.0* 37.5 
Di-ayston 2 lbs* 36.3* 40.5 
Di-syston 4 lbs* 36.0** 37.0* 
Di-ayston 3 lbs* 27.3** 35.5* 
Thiiaet 1 lb. 32.8** 41.0 
Thimet 2 lbs* 27.3** 43.0 
TT&met 4 lbs. 23.5** 41.0 
Thimet 3 lbs* 14.5** 40.7 
Check 44.7 44.7 
L.S.D. % 7.2 
L.3.D. 1$ 9.6 
^significant at 5$ level 
^significant at 1$ level 
Both Di-aye ton and Thibet when used in the furrow treatment 
method of application significantly reduced plant stands at all 
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dosage levels* However, in the aide-dressing method of applica¬ 
tion, only Di-syston at the four and eight pound dosage levels 
significantly reduced plant stands* Thimet appeared to be less 
injurious to plants than did Di-ays ton when employed as side- 
dressings. The furrow treatment method of application with Di- 
t 
syston and Thimet appears to be too injurious to have commercial 
possibilities on beans* 
Yields 
Beans were harvested in all of the plots on two picking 
dates, September 3 and 10* The yield data are presented in 
Table 26* 
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TABLE 26 
Helds of Snap Beane Harvested from Plots 
Treated with Di-ayston and Thimet - 1957* 
Treatment (pounds 
actual per acre 
Weight of Beans in Pounds 
(Average of Pour Replicates) 
Furrow Treatment 
at Time of 
Planting .. 
Side-Dressing After 
Plants Emerged 
„frmSoi:L^ 
Di-syston 1 lb* 32.6** 37.3 
Di-syston 2 lbs* 28.4** 36.3 
Di-syston 4 lbs* 26.5** 35.2** 
Di-syston 3 lbs * 17.0** 31.9** 
Thimet 1 lb* 20.7** 34.7** 
Thimet 2 lbs* 16.4** 39.7* 
Thimet 4 lbs* 6.3** 37.0 
Thimet 8 lbs. 1.5** 38.6 
Cheek 37.3 37.3 
L.3.D. 1% 2.3 
^significant at 5% Level 
♦♦significant at l£ level 
Di-syston and Thimet at all dosage levels significantly 
reduced snap bean yields when used ae a furrow treatment at the 
time of planting* Severe reduction in plant stands accounts 
for this reduction in yield* 
Di-syston at the four and eight pound doaa e levels and 
Thimet at the one pound dosage level significantly reduced 
yields when used as side-dreasings after the plants emerged from 
the soil* Di-syston at these two dosage levels when used as 
side-dressings reduced plant stands thus accounting for the 
yield reduction. The reduction in yield where Thimet at the one 
pound level was used as a side-dressing may be due to experi¬ 
mental error since there was no reduction in plant stands and 
control of the potato loafhopper and Mexican bean beetle did not 
differ significantly from the other treatments. (See Tables 
23, 24, and 25)• 
Thimet used as a side-dressing at the two pound dosage level 
gave a significant increase in yield. This might be attributed 
to good control of Mexican bean beetle and potato leafhopper and, 
probably moat important, no reduction in plant stands or other 
phytotoxlc effects. (See Table 25.) 
Plant Weights 
To further evaluate the effects of Di-syston and Thimet used 
as furrow treatments and side-dressings on plant growth, total 
weights of plants after harvest were recorded. These data are 
shown in Table 27* 
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TABLE 27 
Bean Plant heights After Harvest in Plots 
Treated with Di-syston and Thimet - 1957* 
Treatment (pounds Weight of Plants in Pounds 
actual per acre) (Average of Four Replicates) 
Furrow Treatment Side Dressing After 
at Tine of Plant- Plants Emerged 
Asa ftgL.Sg& 
Di-ays ton 1 lb. 10.7 10.7 
Di-syston 2 lbs* 9.9 10.8 
Di-ayston 4 lbs* 8.5** 12.2 
Di-syston 3 lbs. 8.2** 11.5 
Thimet 1 lb. 9.0* 10.5 
Thimet 2 lbs. 7.3** 12.2 
Thimet 4 lbs. 5*2** 10.9 
Thimet 3 lbs. 2.3** 9*9 
Check 11.4 11.4 
0X1TO 
L.S.D. 1]£ 2*5 
^significant at 1$ level 
^significant at % level 
Thimet at all dosage levels and Di-syston at the four and 
eight pounds dosage levels significantly reduced plant weights 
when used as furrow treatments. 
Thimet and Di-syston when used as side-dressings did not 
reduce plant weights at the dosage levels used. This further 
indicates that the furrow treatment method of applying Di- 
syston and Thimet is too injurious to plant stands, due to its 
deleterious effects on yields and plant weights, to have com¬ 
mercial possibilities, 
Bwly Planting of Snap Beans 1958 
Experimental Design 
On June 23# snap beans of the variety Black Valentine were 
planted in a randomised block design replicated four times. Each 
block contained fourteen plots and there were four ten foot rows 
of beans in each plot. The rows were thirty-six inches apart and 
the bean seeds were planted at three inch intervals in the rows. 
Each plot within a block was surrounded by buffer areas four feet 
wide and the four blocks were separated from each other by five 
foot buffer areas. 
Treatments 
This experiment was set up to determine the effectiveness 
of Di-syston and Thimet when used as seed treatments for the 
control of the insect complex on snap beans. The formulations of 
Dl-syston and Thimet used in this experiment were designed 
especially for seed treatments* Thimet was formulated with 
carbon powder and contained forty-four percent actual insecti¬ 
cide and Bi-ayston was also formulated with carbon powder but 
contained fifty percent actual insecticide* 
Each material was applied to bean seeds at the rates of one, 
two, and four pounds of actual insecticide per 100 pounds of 
seeds* In addition, each insecticide dosage level was treated 
with two different fungicides, namely captan and thiram. Captan 
and thiram were seventy-five percent wettable powders formulated 
specifically for seed treating and were used at the rate of 
three-fourths pound per one hundred pounds of seed* 
« 4. i 
the seed treatments were made in small lots by hand one 
week before planting* Six ounces of bean seeds were placed in a 
one quart "Mason typo" Jar* The proper amount of carbon formu¬ 
lation of either Di-syston or thiiast was put into the Jar. Then, 
approximately ten ml* of two percent methylcelluloee was added. 
» • « > 
The methyloellulose is a spreader-sticker which insured an even 
distribution and sticking of the insecticide on the seeds* The 
Jar was then shaken by hand for approximately ten minutes so as 
to thoroughly wet the seeds with the insecticlde-methylcellulose 
mixture* After the seeds were dry, the proper amount of thiram 
or captan was put in the Jar and again the Jar was vigorously shaken 
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for ten minutes in order to get an even distribution of the 
fungicide on the seeds* The checks were treated with a fungicide 
only* 
'■>- - . • ‘ ... UjE* .. 
Thirarr or captan seed treatments on beans are standard 
recommendations for the control of seed rots and damping off of 
seedlings* In this experiment, thiran or captan were used not 
only for seed rot and damping off control but also to determine 
the compatibility of these fungicides with Thimet and Di-syeton* 
Results 
Plant Stand Counts 
On July 9, plant stand counts were mads in all of the 
plots* These data are presented in Table 2d* 
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TAELS 23 
Plant Stands of Snap Beans in Plots Planted 
with Bean Seeds Treated with Di-eyston and 
Thimet - July 9, 1958* 
Treatment (pounds 
actual per 100 
rounds of seed) 
Number of Plants per Plot 
 (Average of Four Replicates) . 
Caotan 
Fungicide 
Di-syston 1 lb. 82.7 83.5 
Dl-syston 2 lbs* 85.5 79.7 
Di-syston 4 lbs. 75.5 78.5 
Thimet 1 lb. 83.2 86.2 
Thimet 2 lbs* 80.5 79.2 
Thimet 4 lbs* 83.7 81.2 
Cheek 84.7 83.7 
L.S.D. % K.S. 
There were no significant differences in plant stands in any 
of the treatments* Di-syston or Thibet at all dosage levels and 
In combination with csptan or thira?’ gave good plant stands* 
Thimet and Di-syston appear to be compatible with thiram and 
eaptan* 
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Control of the potato laafhoppsr, Brooasca fabaa (Barr.) 
' 1 i 
Potato leaf hopper counta were made on August 6, 13, and 
21, The counts were mad© by examining fifteen leaflets on 
each of flea plants in all of the plots and counting the number 
of potato leafhopper nymphs present. These data are given in 
Table 29* 
TABLE 29 
Potato Leafhopper, asspossea fabae (Harr,) Counts 
on Bean Plants In Plots Planted with Bean Seeds 
Treated with Di-syston and Thiroet - 195#• 
dumber of Potato Leafhopper tiystphs 
per Seventy-five Leaflets 
(Average of Four .BmUcate*).. 
Treatment (pounds 
actual per 100 Cantan 
Fungicide 
, IMra® 
sounds of seed eTT 8/13 8/21 37* .2/13 „„ ,8/^1 
Di-syston 1 lb. 0.2 2.7 14.5 0.5 2.7 7.5 
Dl-syston 2 lbs. 0.5 0.7 15.7 0.2 0.5 9.0 
Dl-syston 4 lbs. 0.7 0,0 2.5 0.0 0.0 1.0 
Thlmet 1 lb. 1.2 1.2 18.0 0.2 2.5 12.2 
Thibet 2 lbs. , 0.5 0.0 11.2 0.5 0.7 9.2 
Thlmet 4 lbs. 0.0 0.2 1.2 0.2 0.0 1.2 
Check 5.0 14.3 50.7 8,2 14. 2 43.0 
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Bi-ayston and Thiaet, at all dosage levels used, greatly 
reduced potato leafhopper nymph populations when compared to 
those of the checks, A build-up in potato leafhopper nymphs 
occurred Just prior to harvest in the plots where Di-syston or 
Thimet was used at the one and two pound dosage levels. How¬ 
ever, both materials at the four pound dosage level continued 
to give excellent control. 
There was no significant difference in control of potato 
leafhopper nymphs that could be attributed to captan or thiram. 
There appears to be no difference in compatibility between 
captan and thiram when used as a seed treatment with Di-syston 
or Thirst. 
Helds 
Beans were harvested in all of the plots on August 22, 
The yield data are presented in Table 30, 
? ♦ is ' . 
, I • • • I 
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TABLE 30 
Yields of Snap Beans from Plots Planted 
with Bean 3eeds Treated with Di-syston 
and Thimet - 1958. 
Treatment (pounds 
actual per 100 
pounds of seed) 
Weight of Beans In Pounds 
(Average of Four Eeplicates) 
Fungicide 
Caotan Thiram 
Di-ays ton 1 lb* 34.5 32.2 
Di-syston 2 lbs. 31.5 30.9 
Di-syston 4 lbs. 29.2 28.7 
Thimet 1 lb. 31.7 32.6 
Thimet 2 lbs. 33.2 30.1 
Thimet 4 lbs. 28.2 29.6 
Check 32.8 31.9 
L.S.D. 54 H.3. 
Di-syston or Thimet, at all dosage levels, neither 
increased nor deereased yields* Both materials, at the one, 
* 
two, or four pound dosage levels, did not appear to be phyto- 
toxic and consequently did not depress yields, however, 
increases in yields could be demonstrated probably due to a 
complete absence of the Mexican bean beetle* 
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tea Planting of Snap Baena 1955 
Experiaental Design 
On June 30, snap beans of the variety Black Valentine were 
planted in a randomised block design replicated four times# Each 
t 
block contained eight plots and there were three ton-foot rows 
of beans in each plot# The rows were thirty-six inches apart and 
the bean seeds were planted at three inch intervals in the rows# 
Each plot within a block was surrounded by buffer areas four feet 
wide and the four blocks were separated from each other by five 
foot buffer areas. 
Treatments 
The eight plots within each of the four blocks were treated 
as follows! ftL-syston and Thimet were each used at three dosage 
levels| one, two, and four pounds of actual insecticide per 
acre# There were also two check plots in each block# 
Applications of the insecticides were made as side-dres¬ 
sings on July 8, when the bean plants were in the true two leaf 
stage, by placing the inseoticides in a two inch deep trench on 
each side of each row of beans# The trenches were about two Inches 
away from the plants on each side of the row and the insecticides 
were covered with soil immediately after application#' 
. ' V *'• . " 
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Both Di-syston and Thimet ware granular formulations contain¬ 
ing five percent and two percent aotive ingredient respectively. 
Results 
Control of* the potato leafhopper, Bfepoasca fabae (Harr,) 
Potato leafhopper counts were made on August 11, 13, and 
25 by the method described in the section on "S&rly Planting of 
Snap Beans 19571*. 
The data on the potato leafhopper counts are presented in 
Table 31. 
TABLE 31 
Potato Leafhopper, ftpoasca fabae (Harr,) Counts 
on Bean Plants in Plots Treated with Di-syaton 
and Thimet - 1953, 
Treatment (pounds 
actual per acre) 
Humber of Potato Leafhopper Nymphs 
per Twenty-five Leaflets 
(Average of Four Replicates) 
8/11 3/18 . 8/2? 
Di-eyston 1 lb. 0.9 0.3 0,9 
Di-syston 2 lbs. 0.0 0.0 0.5 
Di-syston 4 lbs* 0.0 0.0 0.0 
Thimet 1 lb. 0.0 0.0 1.1 
Thimet 2 lbs. 0.0 0.0 1.4 
Thimet 4 lbs. 0.0 0.0 0.1 
Cheek 5.3 4.4 7.2 
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Di-system and Thimet at all dosage levels used greatly 
reduced potato leafhopper nymph populations in the treated 
plots during the period of the test. However, there appeared 
to be a slight build-up of nymphs in the Di-syston and Thimet 
plots where one or two pounds actual Insecticide per acre was 
used, while the four pound dosage level gave almost perfect 
control* 
Plant Stand Counts 
► 
After harvest, plant stand counts were made in all of the 
plots* These data are given in Table 32. 
TABLE 32 
Snap Bean Plant Stand Counts in Plots Treated 
with Di-syston and Thimet - 1958. 
Treatment (pounds 
actual per acre) 
Humber of Plants Per Plot 
(Average of Four Replicates) 
Di-syston 1 lb* 65.0 
* - r 4 
Di-syston 2 lbs* 62. 2 
* * 
Di-ays ton 4 lbs* 59.2 
Thimet 1 lb* 62.2 
Thimet 2 lbs* 67.2 
'i 4 *4 
Thimet 4 lbs* 65.0 
Cheek 65.5 
L.S.D.5^ N.S. 
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Non© of the treatments reduced the plant stands of snap beans. 
Helds 
Beans were harvested In all of the plots on August 21* 
The yield data are presented in Table 33. 
TABLE 33 
Helds of Snap Beans from Plots Treated 
with Di-syston and Thlmet - 1953* 
Treatment (pounds Weight of Beans 
Di-syston 1 lb. 23.2 
Di-syston 2 lbs. 21.5 
Di-syston 4 lbs. 20.9 
Thiaet 1 lb. 24.1 
Thinet 2 lbs. 22.1 
Thlmet 4 lbs. 21.6 
Cheek 22.7 
Di-syston or Thiaet at all dosage levels used neither 
increased nor decreased yields. Both materials, at the one, two, 
and four pound dosage levels, did not appear to be phytotoxic 
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and consequently did not depress yields. No Increases In 
yields resulted, probably due to a low population of the potato 
leafhopper and the complete absence of the Mexican bean beetle. 
Swwirr of Snap Bean Sxparlmanta 
Early Planting of Snap Beans 1957 
Granular formulations of Di-syston and Thimet at dosage 
levels of one, two, four and eight pounds actual insecticide 
per acre were used as furrow treatments for control of the insect 
complex on beans. The Insecticides were placed in the seed 
furrow, the bean seeds were placed on the insecticide, and then 
the furrow was covered with soil. 
This method of application resulted in significant reduct¬ 
ion in plant stands in plots treated with Thimet at all dosage 
levels. However, only the eight pounds actual insecticide per 
acre dosage level of Di-ayston reduced plant stands. 
Severe stunting of bean plants occurred in plots where Thimet 
at two, four, and eight pounds and Di-syston at eight pounds were 
used. 
Heduction in bean yields occurred where Thimet at two, four, 
and eight pounds actual insecticide per acre was used. However, 
total plant weights at harvest were reduced only in the plots 
treated with Thimet at eight pounds actual insecticide per acre. 
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When using the seed furrow method of application of these 
insecticides, Di-syston appears to be less phytotoxic than 
Thimet* Di-syston at one, two, and four pounds actual insecti¬ 
cide per acre produced no phytotoxic effects* None of the 
treatments, however, gave significant increases in yields* 
Di-syston at all dosage levels used gave some control of 
Mexican bean beetle, Srdlachna varivestis Kuls. Control of 
the Mexican bean beetle with thimet was poor or erratic. 
Both Di-syston and Thimet at all dosage levels gave signif¬ 
icant reduction in potato leaf hopper, -agpoasca fabae (Harr*), 
nymph populations* 
\ 
Late Planting of 3tap Beans 1957 
In this experiment, granular formulations of Di-syston 
and Thimet were used at dosage levels of one, two, four, and eight 
pounds actual insecticide per acre for control of the insect 
» • 
complex on beans* Two methods of application were employed; the 
seed fUrrow treatment as described above, and side-dressings 
applied after the plants emerged from the soil and were in the 
true two leaf stage* 
r 
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The furrow method of application of both materials at all 
dosage levels again proved to be very phytotoxic resulting in 
decreased plant stands, yields, and plant weights* The side¬ 
dressing method of application was much less phytotoxic, how¬ 
ever, Di-syston at the four and eight pound dosage levels did 
reduce plant stands, and yields. It appears that Di-syston 
was less phytotoxic than Thimet when applied as a furrow treat¬ 
ment, while the reverse is true when these materials were applied 
as side-dressings. 
Significant reduction of Mexican bean beetle damage occurred 
with both Di-syston and Thimet at all dosage levels and with both 
methods of application. 
i 
In addition, significant reduction of potato leafhopper 
nymph populations was observed with both materials at all dosage 
levels and with both methods of application. 
An increase in bean yield occurred only in the Thimet plots 
where two pounds actual insecticide per acre was used as a side¬ 
dressing. It appears that at this dosage level of Thimet, control 
of potato leaf hopper nymphs and reduction in Mexican bean beetle 
damage combined with the least amount of phytotoxicity was res¬ 
ponsible for this increase in yield. 
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Early Planting of Snap Beans 1953 
In this experiment, seed treatment of snap beans with Di- 
ays ton and Thimet at dosage levels of one, two, and four pounds 
of actual insecticide per 100 pounds of seed did not significant¬ 
ly reduce plant stands. In addition, these treatments did not 
Increase or decrease bean yields. 
All treatments significantly reduced potato leafhopper 
nymph populations, although a build-up was observed close to 
harvest in the one and two pound dosage levels of both materials. 
Both materials appear to be compatible with captan and thiram 
when these materials are incorporated in the seed treatment, 
late Planting of Snap Beans 1953 
In this experiment, granular formulations of Di-syston and 
Thimet were applied as side-dressings at one, two, and four pounds 
actual Insecticide per acre after the bean plants were in the true 
two leaf stage. The results were similar to those obtained in 
the side-dressing experiments summarised under "Late Planting of 
Snap Beans 1957**# 
* t-r ■ 
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BSST 5XPERIMSIITS 
l<xperiaontal Design 
On May 1, 1956> beets of the variety Detroit Dark Red were 
planted in a randomized block design replicated four times, 
Sach block contained eight plots and there were five# five-foot 
rows of beets in each plot. The rows were eighteen inches apart 
and the beet seeds were planted at three-inch intervals in the 
rows, Bach plot within a block was surrounded by a buffer area 
three feet wide and the four blocks were separated from each 
other by four foot buffer areas. 
Treatments 
This experiment was set up to determine the effectiveness 
of Di-ayston and Thimet applied as seed treatments for the 
control of the spinach leaftalner, Pegomya hyoscvaml (Pans.), 
The formulations of Di-syston and Thimet used in this experiment 
were prepared especially for seed treatments, Thimet was formu¬ 
lated with carbon powder and contained forty-four percent actual 
insecticide. The Di-syston was also formulated with carbon 
powder but contained fifty percent actual insecticide. 
Each material was applied to beet seeds at the rates of one- 
half, one, and two pounds actual insecticide per one hundred 
pounds of seed. In addition, the seeds were treated with thiram 
- 76 - 
seventy-five percent wettable powder at the rate of three- 
fourths pound per one hundred pounds of seed for the control 
of seed rots and doping-off. 
The seed treatments were made on the day of planting. 
Six ounces of beet seed were placed in a one quart "Kason 
type* Jar and the proper amount of carbon formulation of either 
Di-syston or Thimet was put into the Jar. Then approximately 
five to eight ml. of two percent aethylcellulose were added. 
The methyleellulose is a spreader-sticker which insured an 
even distribution and sticking of the insecticide on the seeds. 
The Jar was then shaken by hand for approximately ten minutes so 
as to thoroughly wet the seeds with the insecticide-methyl- 
cellulose mixture. After the seeds were dry, the proper amount 
of thirazc was put into the Jar and again the Jar was shaken 
vigorously for ten minutes in order to get an even distribution 
of the fungicide on the seeds. The checks were treated with the 
fungicide only. 
Results 
Plant Stands 
On June 6, plant stand counts were made in all of the plots 
and the data are presented in Table 34* 
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TABLE 34 
Plant Stands of Boot Seeds Treated with 
Di-syston and Thlmet - June 6, 1953. 
Treatment (pounds 
actual per 100 
pounds of seed)_ 
' ' . r 
Number of Plants per Plot 
- (Average of Four implicates) 
Dl-syston i lb. 67.2 
Di-syston 1 lb. 68.5 
> 
Di-syston 2 lbs. 63.2 
Thlmet £ lb. 73.0 
Thlmet 1 lb. 67.7 
Thlmet 2 lbs. 68.7 
Cheek 71.5 
L.S.D. 5% N.S. 
There were not significant differences in plant stands 
between any of the treatments * 
\«r 
Control of the spinach leafininer, Pegomya hyoscyand (Pans.) 
On June 10, the first mines of the spinach leaffe&ner were 
noticed. Counts of the number of mines easily visible were made 
in all of the plots on June 12, 16, and 24, and the three counts 
were averaged. The data are presented in Table 35 as percent 
reduction in nutsber of mines from the checks. 
TABLE 35 
Control of tho spinach Leafn&ner, Pegoraya hvoscyami 
(Fans.), with Di-ayaton and Thimet used as Seed 
Treatments - 1953, 
Treatment (pounds 
actual per 100 
pounds of seed)._ 
Percent Reduction in Number of Mines 
(Average of Pour Replicates) .. 
Di-syston h lb. 36.1 
Di-syston 1 Xb. 37.0 
Di-syston 2 lbs. 95.2 
Thimet i lb. 51.9 
Thimet 1 Xb. 74.2 
Thimet 2 Xb*. 86.0 
All treatments reduced the number of mines caused by the 
spinach leafteiner. The best treatments were Di-syston or Thimet, 
used at the rate of two pounds actual insecticide per 100 pounds 
of seed. Thimet at one pound Actual per 100 pounds of seed gave 
fair control while Thimet at the one-half pound and Di-syston at 
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the one—half and the one pound dosage levels gave poor control* 
4- 
From the standpoint of commercial control, Thimet and Di-syston 
at the two pound dosage level appear to be promising. 
Held 
On July Id, the beets were harvested and weight records 
were taken with and without the beet tops. The data are presented 
in Table 36. 
TABUS 36 
heights of Beets Grown from Seeds Treated with 
Di-ays ton and Thinet - 1958 
Treatment (pounds 
actual per 100 
pounds of seed) 
Weight In Pounds 
_(Average of Four implicate a) 
Beets Tods Total 
Di-syeton k lb. 
r 
ia.7 23.7 42.4 
Di-syston 1 lb. 18.3 21.9 40.2 
Di-syston 2 lbs* 17.8 21.5 39.3 
Thiaat £ Xb. 19.9 23.6 43.5 
Thimet 1 lb. 20»4 27.0 47.4 
Thimet 2 lbs* 19.7 24.5 44.2 
Check 19.2 24.7 43.9 
L.3.D. % N.3. 
There were no significant differences in yields between 
t 
any of the treatments. This may have been due in part to the 
faot that the spinach leaf miner population was low in 195&* 
/ 
The Thimet-treated seeds appeared to give slightly better 
yields than did the Di-syrton-traated seeds and was probably 
due to the slightly better plant stands in the plots planted 
with Thimet-treated seeds* 
BROCCOLI ££P£RIM£NT 
Experimental Design 
On July 17, broccoli plants of the variety Calabrese were 
planted in a randomised block design replicated four times* 
Each block contained eight plots* There were three rows with 
ten broccoli plants per row in each plot* The rows were spaced 
thirty-six inches apart, while the broccoli plants were spaced 
at eighteen inch intervals in the rows. Each plot within a 
block was surrounded by buffer areas four feet wide arid the four 
blocks were separated from each other by five foot buffer areas* 
Treatments 
The eight plots within each of the four blocks were treated 
as follows: Di-syston two, four, and eight pounds actual insecti¬ 
cide per aore| Thimet two, four, and eight pounds actual insecti¬ 
cide per acre; and two cheek plots* The treatment® were random¬ 
ised in each of the four blocks* 
Both Di-syston and Thimst were granular formulations contain¬ 
ing five percent and two percent active ingredient respectively* 
Both materials were applied by hand into two inch deep fur¬ 
rows on each side of the rows of broccoli plants and the insecti¬ 
cides in the furrows were covered by soil immediately after 
application. 
The applications were made on July ?4, one week after planting. 
Results 
Control of the cabbage aphid, Brevicorvne brassicae (L.) 
Beginning on August 13, cabbage aphid counts were made by 
examining five plants at random in each plot and recording all 
of the aphids present. The cabbage aphid count data are presented 
in Table 37* 
TABLE 37 
V; I 
Cabbage Aphid, Brevlcoryne br»33lcae (L.), Counts 
on Broccoli Treated with Di-eyston and Thibet - 1953 
Treatment (pounds 
actual per acre) 
Number of Cabbage Aphids per Plant 
MU . a/20 i MM 
Di-syaton 2 lbs. 0.4 0.3 0.7 
Di-syaton 4 lbs. 0.3 0.3 0.4 
Di-syston & lbs. 0.1 0.0 0.0 
4 
Thimet 2 lbs. 0.6 0.4 0.6 
Thimet 4 lbs. 0.4 0.1 0.0 
Thimet 3 lbs. 0.6 0.0 0.0 
Cheek 1.6 13.9 17.4 
The population of cabbage aphids was very low in 195® • 
However, both Di-syaton and Thiroet at all dosage levels kept 
broccoli plants almost free of cabbage aphids when compared to 
the checks, however, by September 10, the cabbage aphid could no 
longer be found in the check plots* 
Yield 
On October 2, the broccoli was harvested and weighed. The yield 
data are presented in Table 33. 
TA3IE 38 
Held of Broccoli Harvested from Plots Treated 
with Di~syston and Thimet - 1953 
Treatment (pounds Yield in Pounds 
Di-syaton 2 lbs. 57.3' 
Di-syeton 4 lbs. 54.7 
Di-syston 8 lbs. 59.2 
Thimet 2 lbs. 55.6 
Thimet 4 lbs. 57,1 
Thimet 3 lbs. 53.2 . 
Cheek 53.5 
L,S,D, % N,5, 
There were no significant differences in yields between any 
of the treatments, None of the treatments depressed yields and 
no yield increases could be demonstrated probably due to the very 
low population of the cabbage aphid. 
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Experimental Design 
On July 11, lima beans of the variety Fordhook Bush Lima 
were planted in a randomised block design replicated three times* 
Each block contained fourteen plots and there were three five foot 
rows of lima beans in each plot* The rows were thirty-six inches 
apart and the bean seeds were planted at three-inch Intervals in 
the rows* Each plot with a block was surrounded by buffer areas 
four feet wide and the three blocks were separated from each other 
by five foot buffer areas* 
Treatments 
The objective of this experiment was to determine the effect¬ 
iveness of Di-syston and Thlmet where used as seed treatments for 
the control of the insect complex on lima beans* The formulations 
of Dl-syaton and Thlmet used in this experiment were prepared 
especially for seed treatments* Thlmet and Di-syston were formu¬ 
lated with carbon powder and contained forty-four and fifty per¬ 
cent actual insecticide, respectively* 
Thlmet and Di-syston were applied to lima bean seeds at the 
rates of one, Hid two pounds of actual insecticide per one hundred 
pounds of seed* In addition, the Insecticide treated seeds were 
also treated with two different fungicides, namely} capten and 
thiraa. The fungicide were seventy-five percent wettable pow¬ 
ders and were used at the rate of three-fourths pound per one 
hundred pounds of seed* 
The seed treatments were made on July d. Six ounces of lima 
bean seeds were placed in a one quart "Mason type" jar* The 
proper amount of Di-syston or Thlmet carbon formulation was put 
into the jar* Then, approximately fifteen ml* of two percent 
methylcellulose was added* The methyloellulose is a spreader- 
sticker which insured an even distribution and sticking of the 
insecticides on the seeds* The jar was then shaken by hand for 
about ten minutes so as to thoroughly wet the seeds with the 
insectlcide-anthylcellulose mixture* After the seeds were dry, 
the proper amount of thlran or captan was put in the jar and 
again the jar was shaken by hand for about ten minutes so as to 
wet thoroughly the seeds with the insecticide-aethylcellulose 
mixture* After the seeds were dry, the proper amount of thiram 
or captan was put in the jar and again the jar was shaken for ten 
minutes in order to get an even distribution of the fungicide on 
the seeds* The cheeks were treated with a fungicide only* 
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Result* 
Plant Stand Counts 
On July 23, plant stand counts were mad# in all of the plots 
and these data are presented in Table 39* 
TABLE 39 
Lima Bean Plant Stands in Plots Planted with 
Seeds Treated with Di-syaton and Thimet - 1958 
Treatment (pounds 
actual per 100 
pounds of seed) 
Number of Plants per Plot 
No Funjricid* Cant mi 
Di-syston 1 lb* 56.6 55.6 54.3 
Di-syaton 2 lbs * 55.3 56.0 56.6 
Thimet 1 lb* 51.6 57.0 53.0 
Thimet 2 lbs* 50.0 56.3 54.3 
Cheek 55.3 56.0 55.0 
L.3.D. <i% H.S. 
.4 . 
Rone of the treatments significantly reduced plant stands 
of beans* No phytotoxic effects were observed that could 
be attributed to the seed treatments* 
Control of the potato leafhopper, Empoasca fabae (Harr.) 
Potato leafhopper counts were made on August 8, 15, and 
23. Counts were made by examining fifteen leaflets on each of 
five plants in all of the plots and counting the number of 
potato leafhopper nymphs present. These data are presented in 
Table AO. 
TABLE AO 
\ 
Potato Leafhopper, Smpoasca fabaa (Harr.) Counts 
on Lima Bean Plants in Plots Planted with ~ean 
Seeds Treated with Di-syston And Thlmet - 1953 
Humber of Potato Leafhopper 
Treatment (pounds Nymphs per ^rrenty-fire Leaflets 
actual pep 100 UffffllffW.M Ksp^gatsa),,, 
d/8 8/15 8/23 
Di-syston 1 lb. 0.2 0.4 4.7 
Di-syston 2 lbs. 1.1 0.7 1.4 
Thlmet 1 lb. 0.7 0.1 3.9 
Thlmet 2 lbs. 0.0 0.0 0.2 
Check 16.2 22.4 31.8 
Both Di-syston and Thimet gave good control of the potato 
leafhopper at all dosage levels, Slight build-up of nymphs 
began late in August in the Di-syston and Thimet plots at the 
r 
one pound dosage level. However, in early September the popu¬ 
lation of potato leafhoppers began to fall off* On September 
13, a killing frost occurred ending the experiment and no yield 
data were obtained. 
GRE3NHQU3E SSSD TR ATNbMT STUDIES 
Seed treatments of various vegetable seeds with Di-syston 
and Thimet were conducted to evaluate the effects of varying 
dosage levels on plant stands and possible phytotoxicity, Ho 
work on treating vegetable seeds with Di-syston or Thimet has 
been reported in the literature. To date much of the seed treat¬ 
ment work with these compounds has been done on cotton. Reduct¬ 
ion In cotton plant stands idlere Di-syston or Thimet ware used 
as seed treatments have been reported by Beckham and Morgan 
(1955# 1958)$ Dobson (1958)$ Staaa (1956)$ Hopkins, Fy®, and Wal- 
ker (1958)$ Morgan and Beckham (1956)$ and Pareneia, Davis, and 
Cowan (1957# 1957a), Haekaylo and Clark (1957) reported not 
only reduction in emergence of cotton plants but also plant injury 
in the form of leaf flecks. On wheat, Guyer, Brown, and Welle 
(1958) reported reduction in stand and retardation in early growth 
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Experimental Design 
Vegetable seeds were treated with Di-syston or Thiraet at 
dosage levels of one-half| one, two, and four pounds of aetual 
insecticide per 100 pounds of seeds* The seeds were then planted 
in flats in steam sterilised soil* There were fifty seeds psr 
treatment and each treatment was replicated four times* The 
flats were randomised on benches in the greenhouse* The green* 
house temperature ranged from 65 to 70° F. Untreated checks 
X 
were included In all of the comparisons. 
Materials and Methods Used in Seed Treatments 
Di-eyston and Thimet wsre carbon formulations designed for 
seed treating and contained fifty and forty-four percent actual 
insecticide respectively* Both materials were used at rate of 
one-half, one, two, and four pounds of actual insecticide per 
one hundred pounds of seed* 
The seed treatments were made on the day of planting* Two 
to six ounces of seed, the amount used depended upon the particu¬ 
lar vegetable seed being used, were placed in a one quart ” Mason 
type” jar* The proper amount of carbon formulation of either Bi- 
syaton or Thimet was put into the jar* Then five to fifteen ml*, 
depending on the size and form of the vegetable seed, of two per- 
cent mothylcellulosa were added. The jar was then shaken by 
hand for approximately ten minutes so as to thoroughly wet the 
seeds with the insect!cide-methylcellulose mixture. 
As soon as the seeds were dry, they were planted by hand 
in flats and put in the greenhouse. 
Cucumber Seed Treatment Study 
Cucumber seeds of the variety Colorado were treated and 
planted on October 23$ 1957# On November 5> plant stand counts 
were taken. These data are presented In Table 41. 
TABLE 41 
Plant Stands of Cucumber Grown from Seed 
Treated with Di-ayston and Thiaet - 1957 
• . / 
Treatment 
Pounds Actual per 
_J£0 Pounds of Seed 
Average Number of 
. Hants per Replicate 
Di-ayston i 49.0 
Di-syston 1 48.5 
Dl-ayston 2 48.5 
Di-syston 4 48.2 
Thimet * 48,0 
Thimet 1 48.5 
Thiaet 2 48.0 
Thimet 4 48.3 
Check 48.2 
L.S.D. 5% N.S. 
There was no significant reduction in plant stands in 
any of the treatments. No stunting or other apparent phyto¬ 
toxicity was observed as is shown in Figures 1 and 2, 
Figure 1* Cucumber seedlings grown from 
seeds treated with Di-syston at one-half, 
r 
one, two, and four pounds actual insecti¬ 
cide per one hundred pounds of seed 
compared with an untreated cheek* 
c 
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Figure 2* Cucumber seedlings grown from 
seeds treated with Thimet at one-half, 
one, two, and four pounds actual insecti¬ 
cide per one hundred pounds of seed 
compared with an untreated check. 
Winter Squash Seed Treatment Study 
Winter squash seeds of th© variety Hubbard wore treated 
and planted on October 28, 1957. On November 5> plant stand 
counts were taken and these data are presented In Table 42* 
TABLE 42 
Plant Stands of Winter Squash Grown from 
Seed Treated with Di-syaton and Thimet * 1957 
Treatment 
Pounds Actual per 
100 Pounds of >eed 
Average Number of 
Plants oer Heolicate 
Bi-syston i 48*0 
Bi-syston 1 47.0 
Oi-zyston 2 47.0 
Di-syston 4 46*5 
Thimet i 47.7 
Thimet 1 47.0 
Thimet 2 45.2 
Thimet 4 47.0 
Check mm 49.5 
L.3.D. H.8. 
There was no significant reduction in plant stands in any of 
i 
the treatments* However, slight stunting of the plants was noted 
at the two pound dosage levels and moderate stunting occurred at 
th# four pound dosage levels of both materials as is shown in 
Figures 3 and 4. 
Figure 3* winter squash seeds grown from seeds 
treated with Di-ayston at one-half, one, two, 
and four pounds actual insecticide per one 
hundred pounds of seed compared with an un¬ 
treated cheek. Note stunting of seedlings at 
the two and four pound dosage levels. 
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Figure 4* Winter squash seedlings grown from 
seeds treated with Thlmet at one-half, one, two, 
and four pounds actual insecticide per one 
hundred pounds of seed compared with an untreated 
cheek* Note stunting of seedlings at the two 
and four pound dosage levels* 
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Summer Squash Seed Treatment Study 
Simmer squash seeds of the variety Early Prolific were 
treated and planted on November 21, 1957. On December 2, 
plant stand counts were taken and the data are presented In 
Table 43. 
TABLE 43 
Plant Stands of Summer Squash Grown from 
Seed Treated with Di-syston and Thimet - 1957 
Treatment 
Pounds Actual Per 
100 Pounds, of Seed,. 
Average Number of 
Plants per implicate 
Di-syston I 39.7 
Di-syston 1 41.5 
Di-syston 2 37.7* 
Di-syston 4 36.0* 
Thimet i 42.2 
Thimet X 3S.5 
Thimet 2 38.0 
%•/. 
Thimet 4 29.2** 
Check mm 44.0 
I.3.D. % 6.1 
L.3.D. IjS 8.2 
^significant at 5% level 
—significant at 1$ level 
- 98 - 
As is shown in Table 43# there was significant reduction 
in seedling stands of summer squash when treated with Di-syaton 
1 & 
& ' > 
at the two and four pound dosage levels and with Thimet at the 
four pound dosage level* 
In addition. Di-ays ton and Thimet at the one and two pound 
dosage levels produced stunting of plants and a slight leaf tip 
yellowing* Both materials at the four pound dosage level pro¬ 
duced severe stunting and severe marginal leaf yellowing* 
Only the one-half pound dosage level of Di-syston or Thimet 
appeared to be safe from the standpoint of plant stands and 
phyto toxicity. 
Figures 5 and 6 show the effects of Di-ays ton and Thimet 
■! 
at varying dosage on sunnier squash* 
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Figure 5* Summer squash seedlings grown from 
seeds treated with Di-ays ton at one-half, one, 
two, and four pounds actual insecticide per 
one hundred pounds of seed compared with an 
untreated check. Note stunting and reduction 
in plant stands at the two and four pound 
dosage levels. 
100 
Figure 6. Sumner squash seedlings grown from 
seed treated with Thimet at one-h&lf, one, two, 
and four pounds actual insecticide per one 
hundred pounds of seed compared to an untreated 
check* Note the reduction in plant stand at the 
four pound dosage level and the stunting of 
plants at the one, two, and four pound dosage 
v r 
levels* 
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Snap Bean Seed Treatment Study 
Green snap beans of the variety Black Valentine were 
treated and planted on November 21, 1957* On December 2, 
plant stand counts were tS<en and the data are presented in 
Table 44. 
TABLE 44 
Plant Stands of Green Snap Bean Seedlings 
Grown from Seed Treated with Di-ayston and 
Thimet - 1957 
Treatment 
Di-syston 
Di-syston 
Di-ayaton 
Di-syston 
Thimet 
Thimet 
Thimet 
Thimet 
Gheok 
Pounds Actual per ■ifiP-Pgwj&slJataA. 
1 
1 
2 
4 
1 
1 
2 
4 
Average Number of 
Elanfrft ..BSE tim&sj&a 
45*2 
43.0 
43.5 
43.2 
47.0 
47.0 
44.5 
46.5 
47.2 
L.S.D.V N.3. 
There was no significant difference in plant stands 
in any of the treatments • However, slight stunting of 
plants and leaf distortion was noted with Di-syaton at the 
one and two pound dosage levels and with Thimet at the one 
pound dosage level. Severe stunting and leaf distortion was 
observed with Di-syston at the four pound dosage level and with 
Thimet at the two and four pound dosage levels* Only the 
one-half pound dosage level of both materials was free of any 
apparent phytotoxic symptoms. Figures 7 and 8 show the 
stunting effects of Di-syston and Thimet when compared to 
the check* 
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Figure 7* Green snap bean seedlings grown from 
seed treated with Di-syston at one-half, one, 
two, and four pounds of actual insecticide per 
one hundred pounds of seed compared to an 
untreated check* Note the stunting of plants 
at the one, two, end four pound dosage levels. 
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Figure 8. Green snap bean seedlings grown from 
seed treated with Thimet at one-half, one, two, 
and four pounds of actual insecticide per one 
hundred pounds of seed compared with an 
untreated check* Note the stunting of plants at 
the one, two, and four pound dosage levels* 
, 
i'r 
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Pea Seed Treatment Study 
Peas of the variety Laxton’s Progress were treated and 
planted on November 21# 1957* On December 2, plant stand 
counts were taken and the data are presented in Table 45* 
. 'V>;\ 
•" •’ si 
TABLE 45 
Plant Stands of Pea Seedlings Grown from Seed 
Treated with Di-syston and Thimet - 1957 
Treatment 
Pounds Actual per 
100 Pounds of Seed 
Average Number of 
Plants oer RenHeate 
Di-syston i 46.7 
Di-syston 1 45.7 
Dl-syston 2 42.7 
Di-syston 4 44.2 
Thimet i 41.2 
Thiaet 1 46.5 
Thimet 2 45.7 
Thimet 4 44.7 
Check 45.5 
L.3.D. % H.S. 
There was no significant difference in plant stands in 
any of the treatments. However, with Di-syston there was a 
alight yellowing of the plants at the one and two pound dosage 
levels. Stunting of plants and some yellowing was noted with 
Di-syston at the four pound dosage level. With Thibet, stunt* 
ing and yellowing of plants occurred at the two and four 
pound dosage levels. Thimet at the one-half and one pound 
dosage levels and Oi-syston at the one-half pound dosage level 
produced no apparent phytotoxic effects. Figures 9 and 10 
show the effects of Di-syston and Thimet on plant stands arid 
stunting. 
Figure 9* Pea seedlings grown from seed 
treated with Di-g/aton at one-half, one, 
two, and four pounds of actual Insecticide 
per one hundred pounds of seed compared 
with an untreated check* Note plant 
stunting at four pound dosage level* 
- 1CW - 
Flgor* 10. P«» seedlings grown from seed 
treated with Thimet at one-half, one, two, 
and four pounds actual insecticide per one 
hundred pounds of seed compared to an 
untreated check. Bote plant stunting at the 
two and four pound dosage lerele. 
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Onion Seed Treatment Study 
Onion seeds of the variety Yellow Globe were treated and 
planted on January 14, 195#. On January 29, plant stand counts 
were made and the data are presented in Table 46, 
TABLE 46 
Plant Stands of Onion Seedlings Grown from 
Seed Treated with Di-ays ton and Thimet - 195a 
» 
Pounds Actual per 
X00 Pounds of Saed 
Average Number of 
Di-syston i 46.0 
Di-syaton 1 45.2 
Di-syston 2 44.2 
Di-syston 4 44.7 
Thimet i 46.5 
Thimet 1 46.7 
Thimet 2 44*7 
Thimet 4 42.5 
Check 
- 46.5 
L.3.D. 5% N.S. 
There was no significant difference In plant stands in any 
of the treatments. Stunting of plants was observed only at the 
no - 
four pound dosage level of both Di-syston and Thimet as is shown 
in Figures 11 and 12. 
Figure 11. Onion seedlings grown from seed treated 
with Di-syston at one-half, one, two, and four pounds 
actual insecticide per one-hundred pounds of seed 
compared to an untreated cheek* Note plant stunting 
at the four pound dosage level* 
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Figure 12* Onion seedlings grown from seed 
treated with Thimet at one-half, one, two, 
and four pounds actual Insecticide per one 
hundred pounds of seed compared to an untreated 
check. Uote plant stunting at the four pound 
dosage level* 
■ t 
Spinach Seed Treatment Study 
Spinach seeds of the variety Re selected were treated and 
planted on January 14, 195#. On January 28, plant stand counts 
were taken and the data are presented In Table 47* 
TABLE 47 
Plant Stands of Spinach Seedlings Grown from 
Seed Treated with Di-syston and Thiraet - 1958 
Treatment  
Pounds Actual per Average Number of 
Plants per RenUcate 
01-syston i 39.0 
Bi-syston 1 40.7 
Di-syston 2 41.2 
Di-syston 4 39.7 
Thimet i 40.7 
Thimet 1 38.0 
Thimet 2 38.2 
Thimet 4 35.2 
Cheek 41*7 
L.3.D. % N.S. 
There was no significant reduction In plant stands in any 
of the treatments. Slight stunting was observed when Di-syston 
113 * 
or Thlmet was used at the four pound dosage level as Is shown 
in Figures 13 and 14# 
Figure 13* Spinach seedlings grown from seed 
treated with Di-syston at one-half, one, two, and 
four pounds actual Insecticide per one hundred 
pounds of seed compared to an untreated check. 
Note plant stunting at the four pound dosage 
level* 
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Figure 14. Spinach seedlings grown from seed 
treated with Thimet at one-half, one, two, and 
four pounds actual insecticide per one hundred 
pounds of seed compared to an untreated check. 
Note plant stunting at the four pound dosage 
level 
Cabbage Seed Treatment Study 
U5 - 
Cabbage seeds of the variety Danish Hound Head were treated 
i 
and planted on January 14, 1958. On January 28, plant stand 
counts were taken and the data are presented in Table AS* 
TABU AS 
Plant Stands of Cabbage Seedlings Grown from 
Seed Treated with Di-syston and Thimet - 1958 
Pounds Actual per Average Number of 
Plants oer Replicate 
Di-syston * 39*2 
Di-syston 1 35.7 
Di-syston 2 37.7 
Di-syston A 37.5 
Thimet * 36.5 
Thimet 1 35.0 
Thimet 2 38.5 
Thimet A 36.0 
Check • 40.5 
L.S.D. % N.S. 
There was no significant reduction in plant stands in any 
of the treatments. Very slight stunting was observed where 
Di-syston or Thibet was used at the two and four pound dosage 
levels. This stunting, however, was very alight as is shown in 
Figures 15 and 16. 
Figure 15. Cabbage seedlings grown from seed treated 
with Di-syston at one-half, one, two, and four pounds 
actual insecticide per one hundred pounds of seed 
compared to an untreated check. 
- U7 
treated with Thimet at one-half, one, two and 
four pounds actual insecticide per one hundred 
pounds of seed compared to an untreated check* 
I 
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Broccoli 5eed Treatment Study 
Broccoli seeds of th® variety Calabrese were treated and 
planted on February 11, 195&* On February 20, plant stand counts 
were taken and the data are presented in Table 49. 
TABLE 49 
Plant Stands of Broccoli Seedlings Grown from 
Seed Treated with DL-syston and Thimet - 195# 
Treatment 
Pounds Actual per 
100 Pounds of Bead 
Average Number of 
Plants per Replicate 
Di-syston i 42*2 
Dl-syston 1 40.7 
Di-ayston 2 40.7 
Di-ays ton 4 39.0 
Thimet i 39.2 
Thimet 1 37.2 
Thimet 2 39.2 
Thimet 4 39.5 
Check •- M>. 7 
i.S.D. 5$ N.3. 
There was no significant reduction in plant stands in any 
of the treatments* No stunting or other phytotoxic effects were 
apparent as is shown in Figures 17 and IB, however, the Thimet 
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treated broccoli had more uniform and better appearing plants 
than did the Dl-syston treated broccoli. 
Figure 17* Broccoli seedlings grown from seeds 
treated with Di-syston at one-half, one, two, and 
four pounds actual insecticide per one hundred 
pounds of seed compared to an untreated check* 
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Figure IS, Broccoli seedlings grown from seeds 
treated with Thimet at one-half, one, two, and 
four pounds actual insecticide per one hundred 
pounds of seed compared to an untreated check. 
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Brussels Sprouts Seed Treatment Study 
Brussels Sprouts seeds of an unknown variety were treated 
and planted on February 11, 195®* Plant stand counts were made 
on February 20 and the data are presented in Table 50* 
TABLE 50 
Plant Stands of Brussels Sprouts Seedlings Grown 
from Seed Treated with Di-syston and Thlmet - 195® 
Treatment 
Pounds Actual per 
100 Pounds of Seed 
Average Number of 
Plants per Replicate 
Di-syston i 42*0 
Di-syston 1 43.2 
Di-syston 2 43.0 
Di-syston 4 39.5 
Thlmet i 41*2 
Thimet 1 42.5 
Thlmet 2 42.2 
Thimet 4 40.5 
Cheek me 42.7 
There was no significant reduction in plant stands in any 
of the treatments* As is shown in Figure 19# there was slight 
stunting of plants with Di-syston at the two and four pound 
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dosage levels. No stunting was observed with Thiaet as is shown 
in Figure 20. 
Figure 19. Brussels Sprouts seedlings grown 
t 
front seeds treated with Di-ayaton at one-half* 
one, two, and four pounds actual inseoticide 
per one hundred pounds of seed compared to an 
untreated check. Note the stunting at the two 
and four pound dosage levels. 
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Figure 20* Brussels Sprouts seedlings grown from 
seeds treated with Thimet at one-half, one, two 
and four pounds actual insecticide per one 
hundred pounds of seed compared to an untreated 
check. 
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Lettuce Seed Treatment Study 
Lettuce seeds of the variety New York were treated and 
planted on February 24# 195$. On March 11, plant stand counts 
were taken and these data are presented in Table 51* 
TABLE 51 
Plant Stands of Lettuce Seedlings Grown from 
Seed Treated with Di-ays ton and Thibet - 1953 
Pounds Actual par 
100 Pounds of Seed 
Average Number of 
Plants oer Replicate 
Di-syston i 46.7 
Di-syston 1 46.7 
Di-syston 2 47.0 
Di-syston 4 47.0 
Thimet * 47.7 
Thimet 1 46.7 
Thimet 2 47.5 
Thimet 4 47.5 
Cheek 
- 
46.7 
L.S.D. % N.S. 
There was no significant reduction in plant stands in any 
of the treatments. Stunting with Di-syston and Thimet was 
observed at the four pound dosage level as is shown in Figures 21 
and 22. 
Figure 21. Lettuce seedlings grown from seed 
treated with Di-systen at one-half, one, two, 
and four pounds actual insecticide per one 
hundred pounds of seed compared to an untreated 
check* Note stunting at the four pound dosage 
level 
Figure 22* Lettuce seedlings grown from seed 
treated with Thiaset at one-half, one, two, 
and four pounds actual insecticide per one 
hundred pounds of seed compared to an untreated 
check, Note stunting at the four pound dosage 
level* 
r 
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Boot Seed Treatment Studies 
Beet seeds of the variety Detroit Dark Hed were treated 
and planted on October 23, 1957. On November 5, plant stand 
counts were taken and these data are presented in Table 52. 
TABLE 52 
Plant Stands of Beet Seedlings Grown from 
Seed Treated with Di-syston and Thimet - 1957 
Treatment 
Pounds Actual per 
 100 Pounds of Seed 
Average Dumber of 
. Plants oer Replicate 
Di-syston } 45.0 
Di-ayston 1 44.5 
Di-ayston 2 45.5 
Di-syston 4 45.0 
Thimet i 47.2 
Thimet 1 46.7 
Thimet 2 42.0 
Thimet 4 43.7 
Cheek - 47.7 
L.3.D. % H.3. 
Thera was no significant reduction in plant stands in any 
of the treatments. However, stunting of the beet seedlings was 
quite evident with both materials at the one, two, and four pound 
128 
dosage level** In order to further evaluate this stunting, 
host tops were clipped and weighed* The data on weights of 
seedling beet tops in the various treatments are presented in 
Table 53* 
TABLE 53 
heights of Seedling Beet Tope (In grans) Grown 
from Seed Treated with Di-syston and Thlnet - 1957 
Treatment 
Pounds Actual per 
100 Pounds of Seed 
Average Weight of 
Seedling Beet Tope 
uer fteollcate 
Di-syston ft 3.81 
Di-ayston 1 3.12** 
Di-sysfcon 2 2.77** 
Di-systcm 4 2.30** 
Thimst i 3.43** 
Thisaet 1 3.44** 
Thinet 2 2.65** 
Thiast 4 2.12** 
Check e* 4.19 
L.3.D. 5% 0.49 
t.3.0. 11 0.66 
®^eignlfi«e«t at H level 
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All of the treatments, except Di-syston at the one-half pound 
actual Insecticide per one hundred pounds of seed dosage lerel, 
significantly reduced the weights of tope of beet seedlings. This 
stunting effect is shown in Figures 23 and 24* y .——-31 
Figure 23. Beet seedlings grown from seed treated with 
Di—syston at one-half, one, two, and four pounds actual 
insecticide per one hundred pounds of seed compared to 
an untreated check. Note stunting of beet seedlings at 
the one, two, and four pound dosage levels. 
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Figure 24. Beet seedlings grown from seed treated 
with Thimet at one-half, one, two, and four pounds 
actual insecticide per one hundred pounds of seed 
compared to an untreated check. Ho to stunting of 
beet seedlings at the one, two, and four pound 
- 
dosage levels. 
* 
. 
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Even thovgh Di-ays ton and Thiroot did not significantly 
reduce plant stands, their phytotoxic affect manifested by 
stunting presented a serious problem in their use as seed 
treatments on beats at the dosage levels of one, two, and four 
pounds of actual insecticide per one hundred pounds of seed. 
However, Guyer, Brown, and Walls (1958) reported that the 
addition of a fungicidal seed treatment to wheat seed treated 
with Di-syston or Thimet lessened the phyt©toxicity problem 
(stunting) and in some instances eliminated the damage. 
Adkisson (1958) reported similar effects while working with 
seed treatments of cotton with these insecticides. 
In the spring of 1958, an experiment was set up to det¬ 
ermine whether or not the addition of a fungicide to beet seeds 
treated with Di-syston or Thimet would reduce phytotoxic 
effects when compared to seed treating with an insecticide only. 
Beet seeds of the variety Detroit Dark Red were treated and 
planted on March 5, 1958. Di-syaton and Thimet were used at 
dosage levels of one-half, one, two, and four pounds actual 
insecticide per 100 pounds of seed with and without a fungicide. 
The fungicide employed was thlram 75 percent wettabl© powder at 
the rate of three-fourths pound per one hundred pounds of seed. 
The fungicide was applied as a dust treatment after the insecti¬ 
cides had been applied to the seed. 
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Plant stand counts were taken on March 23 and these data 
are presented in Table 54* 
TABLE 54 
Plant Stands of Beet Seedlings Grown from Seed 
Treated with Di-syston and Thimet, With and 
Without a Fungicide - 1953 
Treatment Pounds Actual per 
100 Pounds Seed 
Average Number of Plants 
PSt P-«>llcat«_ 
With Without 
 Fungicide_Fungicide 
Di-ayston h 44.7 41.2 
Di-syston 1 45.5* 41.0 
Di-syaton 2 47.5** 33.7 
Di-syston 4 45.2* 40.2 
Thimet i 46.7** 40.7 
Thimet 1 46.5* 42.0 
Thimet 2 44.2* 39.2 
Thimet 4 45.7** 38.5 
Cheek m 47.2 43.7 
L.S.D. 1% 5.7 
^significant at % level 
^significant at 1$ level 
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As Is shorn in Table 54, the addition of the fungieide 
thirsm to seeds treated with Thinet at all dosage levels and 
Di-ayston at the one, two, and four pound dosage levels 
significantly increased plant stand counts when compared to 
these same treatments where no fungicide had been used* 
To determine whether or not the addition of a fungicide 
to Di-ays ton and Thiraot treated seeds reduced stunting, the 
beet seedling tops in all the treatments were clipped and 
weighed on March 23* These data are presented in Table 55* 
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TABUS 55 
Weights of Seedling Beet Tope (in grama) Grown 
from Seed Treated with Di-syston and Thimet 
With and Without a Fungicide - 1958 
Treatment Founds Actual per 
100 Founds Seed 
Average Weight of Seedling 
Beet Tops per Replicate 
With Without 
Fungicide_Fungicide 
Di-syaton 4 26.5** 18.8 
Di-syaton 1 16.9 15.7 
Di-ayaton 2 15.7 24.5 
Di-syston 4 14.3 12.7 
Thiaet 4 27.0 23.1 
Thiaet 1 19.7 20.4 
Thiaet 
■ 
2 19.8 16.1 
Thiaet 4 15.6* 10.0 
Cheek • 23.9 
.. •* 
t : : t 
22.9 
L.S.D. 1* 5.9 
^significant at % level 
^significant at 1# level 
As is shown in Table 55* all treatments where the fungicide 
was added gave higher weights of beet seedling tops* However, 
the addition of the fungicide to Di-syaton at the one-half pound 
dosage level and to the Thiaet at the four pound dosage level 
significantly increased the weight of beet tops* 
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The effects of Di-syaton and Thimet at various dosage levels 
vdth and without a fungicide on plant stands and stunting are 
shown in Figures 25* 26, 27* and 23* 
/ 
Figure 25- Beet seedlings grown from seeds treated 
with Di-ays ton and Thimet at one-half pound actual 
insecticide per one hundred pounds of seed with and 
without a fungicide* Note less stunting where 
fungicide was added to the seed treatment* 
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Figure 26. Beet seedlings grown from seed treated 
with Di-ayston and Thimet at one pound actual 
Insecticide per one hundred pounds of seed with and 
without a fungicide. Note leas stunting where 
fungicide was added to the seed treatment. 
■ _ 
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Figure 27# Beet seedlings grown from eeeds treated 
with Di-eyeton and Thlnet at two pounds actual 
insecticide per one hundred pounds of seed with and 
without a fungicide* Note less stunting where 
fungicide was added to the seed treatment# 
Hi 
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Figure 28* Beet seedlings grown from seeds treated 
with Di-syston and Thimet at four pounds actual 
insecticide per one hundred pounds of seed with and 
without a fungicide. Note less stunting where 
fungicide was added to the seed treatment. 
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Summary of Greenhouse Seed Treatment Studies 
Various vegetable seeds were seed-treated with Di-syston 
and Thifflet at rates of one-half, one, two, and four pounds 
actual insecticide per one hundred pounds of seed to observe 
the effects of these seed treatments on plant stands and 
phytotoxicity. 
Significant reduction in plant stands occurred only in 
the ease of summer squash treated with Bi-syaton at the two and 
four pound dosage levels and with thimet at the four pound 
dosage level* 
Plant stunting and phytotoxicity as shown by leaf yellow¬ 
ing were observed on winter squash, peas, and cabbage at the two 
and four pound dosage levels of both materials. At the one, 
two, and four pound dosage levels, plant stunting and phyto¬ 
toxicity were noted in summer squash, snap beans, and beets. 
Onions and spinach seedlings were stunted at the four pound 
* t 
dosage level by both materials. 
Cucumbers, broccoli, Brussels sprouts, and lettuce showed 
no injury symptoms at any of the dosage levels tested* 
The addition of a fungicide to beet seeds treated with Di- 
syston or Thimet significantly increased plant stands and 
- UQ - 
reduced phytotoxic effects somewhat when compared to beet 
seeds treated with the insecticides only* 
The data are summarized in Table 56. 
TABLE 56 
Dosage Level (rounds per one hundred 
P°WVto,Ql 9«a<il ef,„Bi-sy3ton^rJhtoeS_ 
Vegetable One-half One Two Four 
Beet O.K, S 3 33 
Broccoli O.K. O.K. O.K. O.K. 
Brussels sprouts O.K. O.K. O.K. O.K. 
Cabbage O.K. O.K. S S 
Cucumber O.K. O.K. O.K. O.K. 
Lettuce O.K. O.K. O.K. O.K. 
Onion O.K. O.K. O.K. S 
Pea O.K. Y Y T, S 
Spinach O.K. O.K. O.K. 3 
Snap bean O.K. 3 3 S3 
Summer squash O.K. 3 S,R 33,R 
Winter squash O.K. O.K. S S3 
O.K. - Ho phytotoxicity or reduction in plant stand 
R - Significant reduction in plant stand 
S - Slight stunting of plants 
S3 - Severe stunting of plants 
Y - Yellowing of foliage 
Tmm RESIDUE STUDIES 
Residue studies were conducted only with Thimet since the 
Chemagro Corporation had not yet developed a satisfactory method 
of residue analysis for Di-syston in vegetable crops* 
To date the only residue studies reported in the literature 
were those of Bowman and Cesida (195$) working with cacao beans; 
Guyer, Brown, and Wells (195$) working with wheat; and Lilly, 
H&damba, Frey, and Browning (1958) working with small grains* 
Rate of disappearance studies of Thimet were conducted on 
snap beans and lima beans* Residue analyses were made by the 
Analytical Laboratory of the American Cyanaiaid Co., Hew York. 
The method employed, though particularly designed for the Thimet 
system, is a general procedure for the detendnation of cholin¬ 
esterase inhibiting materials in plants and is described by 
American Cyanamid Co* (1958)* 
Residuaa in Snap Beans Treated with ThUnat 
Granular Sldo-Draaalng 
Experimental Design 
The experimental design was the same as described under 
"Late Planting of Snap Beans 1953“* 
Treatments 
The treatments were the same as described under "Late 
Planting of Snap Beans 1953**# 
Sampling Technique 
Bean plant samples were taken seven days after emergence 
from the soil and the sampling was continued at seven-day inter¬ 
vals for four weeks; then a period of fourteen days elapsed 
before a sample was taken. Each sample was taken at random and 
consisted of approximately 200 grams of whole plants clipped 
off about one-inch above the soil level. At harvest, one pound 
samples of snap bean pods were harvested at random. All 
samples were stored in polyethylene bags at -10 to -15° 
Fahrenheit until the residue analyses were made. 
Results 
The data on residues of Thimet applied as a granular side¬ 
dressing in snap beans are given in Table 57« 
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TABLE 57 
Residues la Snap Bean Plants Treated with Thlmet 
as a Granular Side-Dressing. 
Date Sampled Residues (p.n.m.)* 
(Days after 
slants emerged) 
Plant 
Tissue 
Treatment (Pounds 
- -2 
Actual per Acre 
4 
7 Foliage and 
stem 
0.273 0.362 0.910 
14 n it n 0.2$8 0.400 0.785 
21 n tt n 0.238 0.245 0.735 
28 R n n 0.283 0.272 0.592 
42 It n it 0.044 0.100 0.202 
45 (Harvest) Pods 0.019 NF NF 
^calculated as oxygen analog sulfone 
KF - none found - less than 0.008 p.p.su for snap bean pods 
Harvest samples of snap bean pods showed no detectable 
Thimst residues when treated with granular side-dressings at 
rates of two and four pounds actual insecticide per acre. At 
the one pound dosage rate, however, 0.019 p.p.au was detected. 
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Residues In 5n»p Bean* Treated with Thimet 
Applied as a Seed Treatment 
Experimental Design 
The experimental design was the same as described under 
i 
"Early Planting of 3aap Beans 1953". 
Treatments 
The treatments were the same as described under "Early 
Planting of Snap Beans 1953"• 
Sampling Technique 
Bean plant samples were taken seven days after emergence 
from the soil, and the sampling was continued at seven day- 
intervals through harvest. The method of sampling, size and 
storage of samples are the same as described under "Sampling 
Technique" in the section entitled "Residues in Snap Beans 
Treated with Thimet Granular Side-Dressings"• 
Results 
The data on residues of Thimet, applied as a seed treat¬ 
ment, in snap beans are given in Tables 53 and 59* 
TABLE 58 
Residues in Snap Sean Plants Treated with Thioot 
Applied as a Seed Treatment with Thiram as a 
Fungicide, 
Sealdnes (p.p.a.)* 
Data Aamplad Treatment (Pounds Actual per 
(Days after Plant 100 pounds of seed) 
nwti..tawnti_l_2 k 
7 Foliage and 
stem 
0.600 0.430 
j. 
0.518 
14 it tt tt 0*150 0.153 0.303 
i 
21 * it tt 0,114 0.120 0.240 
28 it ft it 0.022 0.029 0.066 
35 n « tt 0.047 NF 0.140 
42 tt tt tt KF 0.018 0.021 
45 (Harvest) Pods NF NF NF 
-^calculated as oxygen analog sulfone 
NF * none found - less than 0*01 p.p,m, for foliage and 0,008 
for snap been pods 
TABLE 59 
Residues In Snap Bean Plants Treated with Thimet 
Applied as a Seed Treatment with Captan as a 
Fungicide. 
fist# Sampled 
(Days after Plant 
_3s?idui>8 (p.P.a.)* 
Treatment (Pounds ctual per 
100 pounds of seed) 
7 Foliage and 
stems 
0.315 1.150 0.695 
U H M M 0.207 0.360 0.545 
21 II II ft 0.192 0.299 0.315 
2d II ft II 0.011 0.087 0.194 
35 tt II » 0.018 0.039 0.144 
42 n ft ft NF 0.026 0.057 
45 (Harvest) Pods NF NF NF 
'OiiACUXaVW UB HlliUVg DUJUWUV 
NF - none found - less than 0*01 p.p.m. for foliage and 0.008 
p.p.m. for snap bean pods 
At harvest, none of the snap bean pod samples grown from 
seed treated with Thimet at dosage levels of one, two, and four 
pounds actual Insecticide per one hundred pounds of seed contained 
any detectable amount of Thimet# 
Residues In Lima Beans 
AppUed aa a i««d Treataant 
Experimental Design 
The experimental design was the same ss described under 
"Lima Been Jocperimsnt"• 
Treatments 
The treatments were the same as described under "Lima 
Bean Experiment". 
Sampling Technique 
Random samples of lima bean pods were taken when the pods 
were about one inch in length and at maturity. The method of 
storage and else of samples were the same as described under 
"Sampling Technique" in the section entitled "Residues in Snap 
Beans Treated with Thimet Granular Side-Dressings" • 
Results 
The data on residues of Thimet, applied as a seed treat¬ 
ment, in lima bean pods are presented in Table 60. 
TABLE 60 
Residues in Lina Bean Pods Grown from Seed Treated 
with Thimet* 
Residues (p*p*m.)* 
Treatment (Pounds Actual per 100 
Pounds of Seed) 
1 2 
1 inch NF NF 
Jr»5 inches (mature) NF NF 
Calculated as oxygen analog sulfone 
NF - none found - less than 0.008 p.p.nu 
Hone of the lima bean pod samples contained any detectable 
amount of Thimet* 
SUMMARY AND CONCLUSIONS 
The systemic insecticides Thimet and Di-aye ton were tested 
in the field during 1957 and 1953 on a number of vegetable crops 
as granular side-dressings or seed treatments for the control of 
the insects affecting these crops* Seed treatment studies on a 
wide range of vegetables were carried out in the greenhouse 
during 1957-195& to establish the range of optimum dosage levels 
of these insecticides from the standpoint of phytotoxicity* 
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Thimet and Di-syston applied as granular aide-dressings to 
cabbage and broccoli at dosage levels of two, four, and eight 
pounds actual insecticide per acre gave excellent control of the 
cabbage aphid, Brcvlcorraa braaalcae (L.) throughout the growing 
period of these crops. Both materials gave some reduction in 
cabbage looper, Trlchoplusla ni (Hbn.) and imported cabbage worn, 
Pieria raoae (L.) damage on cabbage and broccoli. Di-ays ton 
failed to give any degree of control of the cabbage maggot, 
Hylemva bras sic ae (Souche) on cabbage while Thimet gave some 
control at all dosage levels. However, only the eight pound 
dosage level of Thimet gave sufficient control to warrant further 
consideration. 
Furrow treatment of snap beans at the time of planting with 
granular formulations of Thimet and Di-syston at dosage levels 
of one, two, four, and eight pounds actual insecticide per acre 
gave good control of the potato leafhopper, Stopoasca fabao (Harr.) 
throughout the growing period. However, the four and eight pound 
dosage levels of both materials were highly phytotoxic and signi¬ 
ficantly reduced plant stands and yields. 
3nap beans treated with granular side-dressings of Thimet 
and Di-syston at dosage levels of one, two, four, and eight pounds 
actual insecticide per acre gave excellent control of the potato 
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leafhopper, Baposeca fabae (Harr.) throughout the growing period. 
In addition, significant reduction in Mexican bean beetle, 
' V 
Eoilachna variyegtls Mills. damage was observed. However, the 
2Sexican bean beetle population was too low during 1957 and 
1958 to draw a definite conclusion on the possibilities of these 
materials for the control of this pest. 
Thlmet and Di-ays ton used as seed treatments on snap beans 
at dosage levels of one, two, and four pounds of actual insecti¬ 
cide per one hundred pounds of seed gave excellent control of 
the potato leafhopper, Kmpoasoa fabae (Karr.) throughout the 
growing period of the crop. 
Lina bean seeds treated with Thlmet and Di-syston at dos- 
* « _ 4'.' 
age levels of one and two pounds actual insecticide per one 
hundred pounds of seed gave excellent control of the potato 
leafhopper, Sapoaaca fabae (Harr.) throughout the growing period 
of the crop. 
Beet seeds treated with Thlmet and Di-syston at a dosage 
level of two pounds actual insecticide per one hundred pounds 
of seed gave excellent control of the spinach leaftelner, Pefloaura 
hyo^evami (pans.). Dosage levels of one-half and one pound gave 
significant reduction in damage from this pest but not sufficient 
to warrant further consideration. 
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In greenhouse seed treatment studies, broccoli, brussels 
sprouts, cucumber, and lettuce seeds treated with Thimet and 
Di-syston at dosage levels of one-half, one, two, and four 
pounds actual insecticide per 100 pounds of seed showed no 
phytotoxic symptoms* Beet, pea, snap bean, and summer squash 
were noticeably stunted by both materials at the one, two and 
four pound dosage levels* Cabbage and winter squash were stunted 
by both materials at the two and four pound dosage levels* 
Spinach was stunted only at the four pound dosage lovel of both 
insecticides* Reduction in plant stands occurred only in the 
case of summer squash at the two mid four pound dosage levels of 
Di-syston and Thimet* 
In greenhouse studies, the addition of a fungicidal seed 
treatment, captan or thiram, to beet seeds treated with Thimet 
or Di-syston significantly reduced stunting of plants* This 
was also true for snap beans and lima beans when tested in the 
field. 
Residue studies conducted with Thimet showed no detectable 
amount in lima bean pods grown from seed treated with Thimet 
at one and two pounds actual insecticide per 100 pounds of seed* 
Snap bean seed treated with Thimet at one, two, and four pounds 
actual insecticide per one hundred pounds of seed had no detect- 
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able amount of Thinet in the pods at harvest. Snap beans 
treated with granular side-dressings of Thimet at dosage 
rates of one, two, and four pounds actual insecticide per 
acre had no detectable amount of Thimet in the pods at the two 
and four pound dosage rates and only a traoe at the one 
pound rate in the pods at harvest* 
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